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.PART I,
INTRODUCTION, OBJECTIVES, MODEL STRUCTURE AND OVERVIEW
' . . Introduction
\ _ .
Never before in the history of agriculture have the prices of agricultural
commodities fluctuated with such magnitude as they- have during the past 5 years.
The cattle-feeding industry has beeri no exception. -During the period of January
1973 to-January ' 1977 the returns for feeding a Choice 450 lb. steer calf to
1050 lbs. have varied from a positive $130;03 to a negative $161.10.' Unfortunate
ly, for .the cattle-feeder, 28 of'48 months during this 4 year period showed nega
tive returns' for this t^ype of-feeding program (1).
-This variability in the profit margin of cattle feeding emphasizes the
need for cattle feeders to make improved, marketing decisions. The serious cattle
.feeder can.no^longer buy'feeder calves at'whatever the going price, and just
"hope" the price-of cattle will be high enough to turn'a profit when he is ready
to sell, -Increasingly,' cattle feeders need to determine what factors affect
the price of their commodityand forecast, with some' certainty', how' these factors
will affect prices in the future.
Objectives
The objectives of my study were to,create a model which would;
. 1, Accurately forecast per capita beef productionjconsumption, and
Choice steer and heifer prices 3 to 6 months in advance;
2. Be simple enough for any cattle-feeder or farmer/feeder to use and
^ update with readily.available USDA data;
Give producers a practical knowledge for use and interpretation of
T ^ USpA •livestock data currently available. ,
I believe.the value of the forecasting model would' be .significantly re
duced if all the objectives are not met. All three,.objectives are closely • ;
interrelated First of all, the model must be. itre liable and-accurate in order-
to benefit whomever might use it, be they professional economist or farmer/
feeders. Secondly, it is important for the model to be as simple and straight
forward as possible. This simplistic concept is important in allowing pro
ducers to use the forecasting model themselves, update it themselves, and in ?
turn, become familiar with techniques and methods which can be used to analyze
data containing economic and production relationships which aid in forecasting. ^
It appears that producers should learn how to use available USDA data to im
prove their marketing decisions, and as an aid in evaluating the large number
of cOTimodity forecasting and advisory services which have surfaced the past
several years.
- Model Structure and General Overview
The major components which make up the forecasting model can be seen in
figure 1. The diagram does not try to show or explain all the interrel'atiojiships
which have an effect on Choice steer and heifer prices. It should help the user
clarify what variables are considered by the model and their relative importance.
Choice steer and heifer price is contingent upon the .supply of beef versus
the demand for beef. If we would assume the demand for beef to remain constant,
and the supply of beef to increase, the price would decline; if the supply
decreased, the price would rise, given a constant demand. Likewise if the supply
of beef is assumed to be constant, and the demand increases, the price for beef
would rise; if demand decreases the price falls, given a constant supply, if
beef supply and demand moved by equal amounts in the same direction, the price
would remain constant.
While supply and demand affect the price, other variables affect or create
the supply and demand. These supply-demand variables are shown by different
size squares which depict the relative importance of each variable. The largest
square will have the largest effect on the supply or demand, depending on which
one it points to. For example, fed steer and heifer marketings contribute the
most to beef supplies, while bull and stag slaughter contributes the least.
The dashed arrow between Choice steer and heifer price and beef demand should h
also be noted. This arrow indicates that, while the interaction between beef
supply and beef demand creates the Choice steer and heifer price,Choice steer
and heifer price is simultanteously helping to determine the quantity of beef
demanded. Choice steer and heifer price also influences the quantity of beef
supplied via fed steer and heifer marketings.
Fed
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commercial
.Cow
Slaughter
Non-Fed
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Slaughter
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The supply side of this forecasting model uses physiological production
relationships, which are sometimes combined with price relationships, to predict
future supplies of beef. The quality and constancy of these relationships are
tested by using ratios and linear regression.
Ratios are simply obtained by dividing two numbers. If the ratios for a
particular set of data have been relatively constant historically, they can be
useful for forecasting purposes. Let us use commercial bull and stag slaughter
as an example. If we divide the January 1 inventory of bulls 500 lbs. and
over by the number of bulls and stags slaughtered during that year, we should
get a ratio or percentage of bulls and stags slaughtered in relation to the January
1 inventory of 500 lb. and over bulls. If this ratio or percentage has been
historically constant, it can be used for forecasting. The historical average
ratios in this model have been adjusted for extreme values by excluding the
high and low ratios. Therefore, in the case of yearly bull and stag slaughter, the
historical adjusted ratio is 0.280. This ratio can be multiplied by the
January 1 inventory of bulls 500 lbs. and over to cone up with a forecast of
the bull and stag slaughter for the upcoming year, (See table 39)
The second method used to analyze the data and relationships is regression
analysis. Knowledge of regression is utilized for prediting values of Y, given
values of X. When one series of data is regressed on another, an equation can
be obtained which represents the historical relationship between the sets of
data. The Y value you are trying to predict is called the dependent variable
because its value is dependent upon the predetermined variable X, or what is
called the independent variable. Therefore, with regression analysis we are
determining a historical relationship between one or more independent variables
(Xs), and a dependent variable (Y), which is expressed in the form of an
equation. Hie X values are always known in advance so they can be used in the
equation to predict the Y value. Again we can use yearly bull and stag slaughter as
an example. January 1 bulls and stags 500 lbs. and over is used as the X value
in the regression equation. This value is known at the first of the year; it
can-therefore be used to predict slaughter for the coming year. It can be seen
that the predicted Y value, bull and stag slaughter, is dependent upon the X
value which is January 1 bulls 500 lbs. and over, (see table 39)
An additional feature of the regression equation is the coefficient of
2
determination (R ). This value tells how much of the variability in Y was
4^
accounted for by X. Therefore if equals .900, 9/10 or 90 percent of the
variability in y is accounted for by X. This value provides some Indication
of the forecasting ability of the equation. For more information on regression
analysis see Appendix B.
The remainder of this paper will be divided into three sections. Part II
will emphaize the determination of commercial beef production. This part will
be subdivided into chapters 1 through 6 which will deal with fed steer and
heifer marketings, non-fed steer and heifer marketings, commercial cow slaughter,
bull and stag slaughter, commercial average dressing weigjit, and per capita
commercial beef production and consumption estimates respectively. Part III
deals with the demand for beef, it contains chapter 7 which looks at various
factors affecting demand for beef. The final segment of this paper is the
appendix, .which contains a forecasting example and further statistical iriforT-
mation pn regression analysis and seasonal indexes.
PART II
ESTIMATION OF COMMERCIAL BEEF PRODUCTION
Fed St6er and Heifer Marketings
Background
Steer and heifer marketings have been divided into two groups, "fed"
and "non-fed". Fed steers and heifers are those animals, that are finished
to market weight on a high concentrate ration. Steers are usually fed the
higher concentrate ration for 100-150 days prior to reaching a market weight
of 1050-1200 lbs. Heifers are fed the high concentrate ration for approximately
the same amount of time but to a lighter market weight of 850 to 1050 lbs.
'7he non-fed steer and heifer marketing classification is relatively new.
These are animals which have been raised on high roughage rations and marketed
for slaughter without being fed a high concentrate ration. The number of steers
and heifers marketed in this manner has greatly increased during the last 5
years. There were 571,000 steers and heifers marketed as non fed in 1973 cc»i-
pared to 7,149,000 in 1975 (2). Several factors influence the number of steers
and heifers marketed in this manner, i.e.: feed supplies, feeding profits.and
our society's increased preference for leaner meat and hamburger.
Another point which needs to be emphasized is 23-state marketings versus
U.S. marketings. In order to make a proper forecast of coinnercial beef produc
tion we need U.S. marketings of fed steers and heifers. The cattle on feed
data which we will work with is for 23 states. We therefore need to convert
the quarterly 23 state data to U.S. This can be done by assuming that the U.S.
fed cattle marketings are approximately 103 percent of 23 state fed cattle
marketings (2). It is important to remember to convert the 23 state estimate to
U.S. by multiplying by 103 percent. If you fail to do this, your eventual
commercial beef production estimate will be inaccurately low.
23 States Fed Cattle Marketings Via Placements
The first of two forecasting alternatives for fed cattle marketings uses •
gross placement figures* Placements are those steers and heifers that are
placed in a feedlot during a specified time period. Feedlot entry weights will
normally average between 550-900 lbs. for steers, and 500-700. lbs. for heifers.
It is assumed that these cattle will then be finished out to market weight on
a relatively high concentrate ration.
The 23 state fed cattle marketings via placements method of forecasting
fed cattle marketings has two alternative placement numbers that can be used.
The first can be seen in tables 2 and 3. Here the accumulated placements for
the previous 6 months are used to predict the fed cattle marketings for the
upcoming 6 months. '
Ratios have been calculated for each year. By moving the decimal two places
to the right, the fed cattle marketings can be expressed as a percentage of
placements for the specific time period. The more constant the ratio is over
time, the better. The average ratio for the 1967-76 period does not include -
the high and low ratio values. In the case of table 2, the extreme values ex
cluded from the average were the ptios for 1969 and 1974. This is just a
simple way of adjusting for extreme values. Hopefully, with the extreme values
excluded, the average ratio will give a better representation of .the historical
average. In some of the data series, I have included average ratios for the
more current years. This is only done if it appears there has been a shift;in
the level of the ratio. An example of this can be seen in table 3 where an
average is includied for the 1973-76 period. Decisions concerning shifts in the
level of ratios are left to the discretion of the model user. This is simply
one example of how a forecast could be improved by carefully looking for basic
changes in the data and relationships. These ratios can be used- to forecast"
fed cattle marketings by multiplying them by the appropriate placement figure.
The second forecasting guides are the regression equations. For each
set of data I have calculated two equations. The Yc (Y calculated) equation
includes all the data observations,, even the years which.had the high and low
ratios. The DYc (deleted Ycalculated) equation does not include the years
that have the high and low ratios. This .equation is adjusted for extreme
values in the same manner as the average ratio, which excludes the high and
low ratio years in the data series.
Some guidelines might be helpful to determine which regression equation
to use, Yc or DYc. Normally the DYc will have a higher because this equation
does not account for the variability introduced into the data by the years
which have the extreme high and low ratios. The years with the extreme ratio
values (Y/X) are not always the years which lie farthest from the regression
line. If the two extreme ratio years are deleted from the regression calcula-
tion, and there is a significant increase in the R value of the equation,
chances are good that the years with the extreme ratios and the years which
lie farthest from the regression line are the same. If there is little or no
2improvement in the equation's R value when the extreme ratio years are deleted
from the calculations, the extreme ratio years and the years farthest from the
regression line are probably not the same. —^ I therefore believe it would be
wise to only use the DYc equation when its value exceeds the R^ value of the
Yc equation by more than 10 percent.
While we are talking about regression equations, it might be helpful to
explain how the equations are interpreted. Use the Yc equation in table 2 as
an example. The constant term (3363,693) has no economic significance. It
serves to position the relationship of the variables used within their relevant
range. In subsequent relationships, the constant may have a positive as well
as a negative value. The response coefficient (0.632) indicates the change
in fed cattle marketings for a 1-unit change in placements. For each change
of 1,000 head in placements for the preceding 6 months, fed cattle marketings
change by 632 head. An equation can have more than one response coefficient.
This same type of interpretation holds for all the equations in this model.
The second type of placement numbers used to forecast fed cattle market
ings can be seen in tables 4 and 5. Here, the accumulated placements for the
previous 9 months are used to forecast fed cattle marketings for the upcoming
6 months. Over all, the 9-month placements seem to be a better forecasting
tool than the 6-month placements. The ratios are relatively constant from year
2
to year, and on the average the R 's are higher for the regression equations.
Both of the placement methods of forecasting give us a 6-month prediction
of fed cattle marketings. This presents somewhat of a problem, since the fore
casting model works on a quarterly basis. The 6-month forecast could be con
verted to a 3-month or quarterly estimate by dividing by 2 but this would not
1/ The actual extreme values from the regression line can be found by (1) plotting
the yearly observations and the regression line, or (2) calculating the
residuals value. The residuals are found by calculating the estimated Y values
(YC) for each year and subtracting it from the actual Y value. The larger
the residual, the farther the actual Y value lies from the regression line.
ft'.
TABLE 1
Fed Cattle Marketing Quarterly Season Indexes for
- January-June and July-December ' • ' -
Jan.-March ' , • " Apri1-June July-Sept, OctJ-Dec,
Index 100.1 99.9
Index 100.8 99.2
allow for any seasonal-factor present. A seasonal factor may be defined.as any
force acting persistently, at regular time intervals .of one year or' less, and
causing systematic changes in the variable being measured;.,(3) • X'O. this case
the variable being measured is fed ca.ttle marketings. I have calculated-quar
terly seasonal indexes for fed cattle marketings for the first and last.6 •
months of the year. .They are presented in table 1. The seasonal-indexes show
that over the past 10 years, more fed cattle-have. been.marketed seasonally dur
ing the first quarter than the second, and more during the third quarter than,
the fourth. To convert the 6-month forecast to a quarterly basis, just divide
the 6-month figure by 2 and multiply it by the index that corresponds to the
quarter being, forecasted. .
Finally with respect to fed cattle marketings .via placements, I would
like to comment on some observations I made while working with the data. . With
both the 9-month and 6-month methods I had, less success forecasting. July-December
fed cattle marketings. I think the stability of the placement supply base has
something to do with this lack of^ success. The supply base, for July-December,
fed cattle.marketings is January-June placements for the 6-month method, and
October-June placements for the 9-month method. Both of- these supply bases,
include the spring months when a lot of cattle axe being placed on grass. Other
disappearance, cattle being moved from the feedlot back to grass, normally,
increases during the months of April and May. This tends to increase the varia-
^ bility of the'-placement supply-base'that includes'these spring" months- Cattle
placed in the feedlot in February and March are prime candidates to be moved
f back on grass, especially if delayed marketing is desired. -From "the regression
and ratio results, it appears .that cattle -placed on feeil during the last half
of the year are more likely to stay-there 'and be, marketed -than those placed
on feed during the, first half of the year.
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Since 1974, USDA has published "Other disappearance," This allows you
to figure net placements which are gross placements less other disappearance.
Once the net placement series of data becomes long enough, it might be advantageous -
to use net placements. This would help decrease the variability of the place
ment supply base when used to forecast fed cattle marketings. >
23 States Fed Cattle Marketings Via Cattle On Feed
The second forecasting alternative for fed cattle marketings utilizes
cattle on feed data. USDA publishes a report entitled Cattle on Feed, which
gives the number of cattle on feed at a specified date. "The data are also
broken down into steers and heifers by weight group. These weight groupings
are very important for the purpose of forecasting the number of fed cattle
marketed.
Tables '6 and 7 are a good example of how the quarterly 23 states cattle
on feed figures can be used to forecast fed cattle marketings. First of all,
the 'same type of ratio system and regression equations are used here as were
used with the placement method. The ratios represent fed cattle marketings
as a' percentage of cattle on feed. The regression equation also tells us
the change in fed cattle marketings for every 1-unit change in cattle on feed.
It is important to notice how different weight groups of cattle on feed are
used to forecast different marketing periods. I have tried to associate
the different weight groups of feeders with their appropriate marketing period.
Table 6 uses the heavier weights of cattle on feed January 1 to forecast the
current or closest quarter's fed cattle marketings. Table 7 uses the lighter
groupings of steers and heifers to forecast the following or more distant
quarter's fed cattle marketings. These types of relationships have been
established so that every quarter of the year can be forecasted 3 to 6 months
in advance.
Tables 8.and 9 use identical relationships established in tables 6'and 7 ^
plus one additional variable, the beef steer-corn ratio. It represents the
bushels of No. 2 yellow com equivalent in value to 100 pounds of Choice
slaughter steer, 900-1100 pounds Omaha basks. As the ration increases, either
the price of corn is decreasing, or the price of cattle is increasing, or both.
This type of movement would point to increased returns for cattle feeders. If
the ratio decreases either the price of corn is increasing, or the price of
cattle is decreasing, or both. This would indicate lower returns for cattle
11
feeders. This profitability indicator was added to the model to help reflect
the effect profits have on cattle feeder*s intentions to feed cattle and the^
number of fed cattle marketed. It can be seen in the Yc regression equation
in table 8 that fed cattle marketings increase by 46.168 head when the beef
' steer-corn ratio increases by 1-unit.
I have presented five different alternatives to forecasting fed cattle
marketings with cattle on feed numbers and the beef steer corn ratio. The
final decision on which one to use is left to the discretion of the user. The
simplest method would be to use the adjusted ratio , followed by the one variable
regression equation. Finally, the most sophisticated method would be to use
the regression equation that has both cattle on feed and the beef steer-corn
ratio". I think if all the necessary data is 'available I would use the regression
equation with cattle on feed and the beef steer-corn ratio. It uses both a
supply base and feeder's expectations to forecast fed cattle marketings. I
would also apply the same guidelines to Yc and DYc as before. Use DYc only if
2 2
its R value exceeds the R value of Yc by more than 10 percent. I should
also note that the the years deleted from the DYc equation in table 8 correspond
to the extreme ratio years in table 6, and the years deleted from DYc in table 9'
correspond to the extreme ratio years in t^able 7.
For the best results, both placements and cattle on feed should be used
2 ' - -to forecast fed cattle marketings. The R values of the regression equations
can be used to evaluate what relationships will probably do the best job of
forecasting for each of the four quarters. The placement and cattle on feed
methods are about equal when it comes to forecasting the first and third quarter
• 2
fed cattle marketings. Both methods have relatively high R values, (see
tables 2, 4, 6, 8, 19 and 21 for the first quarter and tables 5, 14 and 16 for
the third quarter). The best forecasting method for the second quarter appears
to be placements (see tables 2 and 4). The cattle on feed equations used to
it forecast second quarter fed cattle marketings also have relatively high R values
(see tables 7, 9, 10 and 12). The fourth quarter fed cattle marketings are
best forecasted by the relationships established in the cattle on feed method
(see tables 15, 17, 18 and 20). The tables and relationships mentioned should
normally give the best forecast, but exceptions to the norm do occur. As a person
becomes more familiar with the model, he or she will be able to determine which
relationships are the best forecasters. I reconiraend that both the placement
12
and cattle on feed methods be used to forecast for a single time period. The
results can be compared, possibly with the historical ratios, then a decision
can be made as to which estimate to use.
As a final reminder, all the forecasts for fed cattle marketings are for
23 states. It is very important to remember to multiply these estimates by
the adjustment factor of 103 percent to obtain II,S estimates of fed cattle
marketings.
Data Sources
All the data needed for forecasting fed cattle marketings can be found
in two USDA publications. The Cattle on Feed report contains all cattle on
feed numbers and placement figures. The beef steer-com ratio can be obtained
from the Livestock and Meat Situation. A third publication entitled Agricultural
Outlook contains the beef steer-corn ratio, placements, and cattle on feed data.
The Cattle oti Feed report is still necessary to make forecasts using cattle
on feed becasue Agricultural Outlook contains only aggregated cattle on feed
figures and no breakdown by weight group.
A second source may be required for the beef steer-corn ratio. There will
be times when the last month of the required ratio average will not be available
in either Livestock and Meat Situation or Agricultural Outlook. For example:
When the October 1 cattle on feed report is released, the September beef steer-
corn ratio is not yet available in the above two publications. Without the Sep
tember ratio, you cannot use the regression equation which utilizes October 1
cattle on feed and the July-September beef steer-corn ratio (see table 21).
In this case, the September ratio can be found on a weekly basis in the USDA
publication Livestock, Meat &Wool. The September average can be figured from
the weekly data and used to calculate the July-September ratio.
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TABLE .2
23 STATES FED CATTLE MARKETINGS VIA PLACEMENTS
X
July-Dec.*
placements
Jan.-June
Fed Cattle Marketings.
Ratio
Y/X
(000) (000)
1967 11,966 10,597 -• 0.886
1968 12,660 11,252 0.889
1969 14,306 11,812 0.826
1970 14,249 12,367 0.868
1971 14,088 ;12,509 . 0.888
1972 15,213 ,13,170 0.866
1973 15,086 12,868 0.853
1974 12,774 • 12,270 0.961
1975 11,492 10,540 0.917
1976 14,342 12,287 0.857
1967-76 ave, excl. high & low 0.878
Yc = 3363:693 + 0.632X
R^ = .825
DYc « 2246.327 + 0.711X
R = .980
* July-Dec. of the preceding year.
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TABLE 3-
23 STATES FED CATTLE MARKETINGS VIA PLACEMENTS
X Y
Jan.-June
Placements
July-Dec.
Fed Cattle Marketings
' Ratio
y/x
(000) (000)
1967 8,419 10,345 1.229
1968 9,486 11,410 1.203
1969 10,290 12,048 1.171
1970 10,361 12,517 1.208
1971 11,189 12,772 1.141
1972 12;297 13,682 1.113
1973 11,736 12,436 1.060
1974 10,554 11,060 1.048
1975 10,308 9,954 0.966
1976 11,026 11,864 1.076
1967-76 ave, excl. high & low 1.127
1973-76 ave. 1.040
Yc = 3635.131 + 0.774X
= .559
DYc = 4687.373 + 0.693X
R « .561
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
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TABLE 4
23 STATES'FED CATTLE MARKETINGS VIA PLACEMENTS
X
April-Dec. *
Placements ,
(000)
15,641
16,492
18,726
19,446
19,330
20,668
21,450
18,470
16,238
19,892
Jan.-June Ratio
Fed Cattle Marketings Y/X
(000)
10,597 ^ 0.678
11,252 0.682
( 11,812 V, 0.631
12,367 - 0.636
12,509 0.647
13,170 0.637
12,868 0.600
12,270 . 0.664
10,540 . 0.649
12,287 0.617
1967-76 ave. excl. high & low 0.645
Yc = 3732.230 + 0.442X
. 2 • • '
R = .906
DYc. = 2478.609 + 0.510X
R « .930
* April-Dec, of the preceding year.
1967
1968
19^9
1970
1971
1972
1973
1974
1975
1976
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TABLE 5
23 STATES FED CATTLE MARKETINGS VIA PLACEMENTS
X
Oct.-June *
Placements
(000)
15,834
17,100
18,655
18,843
19,189
21,139
20,598
18,045
16,848
19,343
July-Dec.
Fed Cattle Marketings
(000)
10,345
11,410
12,048
12,517
12,772
13,682
12,436
11,060
9,954
11,864
1967-76 ave. excl. high & low
1973-76 ave.
Yc = 433.670 + 0.613X
R^ = .792
DYc = 1277.075 + 0.570X
R^ = .800
Ratio
Y/X
0.653
0.667
0,646
0.664
0.666
0.647
0.604
0.613
0.591
0.613
0.638
0.605
* Oct.-Dec. of the preceding year + Jan.-June of the current year
.17
TABLE 6
23 STATES FED CATTLE MARKETINGS VIA CATTLE ON FEED
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
X
Jan. 1
Cattle on Feed*
Jan.-March
Fed Cattle Marketings
(000)" , (000) • - '
5,000 5,125
I
4,932 . 5,567
,5,454 5,949
5,848 , 6,148
5,636 6,231
6,125 6,443
6,435 , 6,585
7,022 .. , 5,999
5,393 5,512
6,432 , . 6,350
1967-^76, ave. excl. .high 6e low
Yc = 3150.^9-+ 0.487X
= .505
DYc 988.431 + '0,873X
R = .821
* % steer 700-899
steer over 900
heifer over 700
Ratio
Y/X
1.025
1.129
,1.091
:1.051
1.106
1.052
rl.023
0,854
1.022
0.987
1.045
18
TABLE 7
23 STATES FED CATTLE MARKETINGS VIA CATTLE ON FEED
X
1 April-June Ratio
Cattle on Feed* Fed Cattle Marketings y/X
o
o
o
(000)
1967 3,864 5,472 1.416
1968 4,073 5,685 1.396
1969 , 4,613 5,863 1.271
1970 •. 4,758 6,219 1.307
1971 4,626 6,278 1.357
1972 4,999 6,727 1,346
1973 5,437 6,283 • 1.156
1974 4,446 6,271 1.410
1975 3,213 5,028 1.565
1976 4,534 5,937 1.309
0
1967-76 ave. excl. high & low 1.352
* % steer 700-899
all steers 500-699
all heifers 500-699
Yc = 2878,984 + 0.695X
= .776
*
DYc = 1744.633 + 0.961X
2
R == .782
19
TABLE 8
23 STATES FED CATTLE MARKETINGS VIA CATTLE ON FEED
AND BEEF STEER-CORN' RATIO
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
Jan, 1
Cattle on Feed*
(000)
. 5,000
4,932
5,454
5,848
. 5,636
6,125
6,435
7,022
5,393
6,432
Yc
= .753
X2
Oct.-Dec **
Beef Steer-Com
^
17.8 5,125
22.4 . 5,567
23.0 , 5,949
, . 23.6 6,148
.. 20.1 6,231
28.3 6,443
25.7 . . 6,585
16.8 ^ 5,999
11.0 5,512
17.6 . 6,350
,2406.165 + 0.452X^ + 46.168X
Jan,-Mar.
Fed Cattle Marketings
DYc = 1215.730 + 0.736Xj^ + 27.145X2
R^ = .890
* % steer 700-899
steer over 900
heifer over 700
** Oct.-Dec. of the preceding year.
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Table "9
23 STATES FED CATTLE MARKETINGS VIA CATTLE ON FEED
AND BEEF STEER-CORN RATIO
Jan. 1
Cattle on Feed*
^2
Oct.-Dec.**
Beef Steer-Corn
April-June
Fed' Cattle Marketings
(000) (000)
1967 - 3,864 17.8 5,472
1968 4,073 22.4 5,685
1969 4,613 23.0 5,863
1970 4,758 23.6 6,219
1971 4,626 20.1 6,278
1972 4,999 28.3 6,727
1973 5,437 25.7 6,283
1974 4,446 16.8 6,271
1975 3,213 11.0 5,028
1976 4,534 17.6 5,937
* % steer 700-899
steer 500-699
heifer 500-699
Yc = 2954.124 + 0.640X^ + S.HSX^
R^ = .779
DYc = 1725.619 + 0.977X^ - 2.503X,
R^ = .782
** Oct.-Dec. of the preceding year.
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TABLE 10
23 STATE FED CATTLE;MARKETINGS VIA CATTLE. ON'FEED
X
April 1*
Cattle on Feed
.April-June
-...Fed Cattle Marketings
Ratio
Y/X
" • * (000) (000)
1967 4,808 ' 5,472 1.138
1968 4,773 5,685 1.191
1969 5,048 5,863 1.161
1970 5,524 6,219 1.126
1971 5,522
/
6,278 1.137
1972 5,912 6,727 :• 1.138
1973 6,232 . 6,283 1,010
1974 6,434 .- 6,271 0.975
1975 4,291 5,028 1.172
1976 5,694 5,937
.1967-76-ave. excl. high & low
' 1.043
1.115
* % steer 700-899
steer over 900
heifers over 700
Yc,=.2679.499 + 0.608X
= .728
DYc = 1929.893 + 0.752X
R = .794
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TABLE 11
23 STATES FED CATTLE MAitKETINGS VIA CATTLE ON FEED
X
April I July-Sept. Ratio
Cattle on Feed* Fed Cattle Marketings Y/X
(000) (000)
1967 4,640 5,217 1.124
1968 4,756 5,786 1.217
1969 5,235 6,067 1.159
1970 5,203 6,302 1.211
1971 5,155 6,594 1,279
1972 5,792 6,907 1.193
1973 5,903 5,958 1.009
1974 4,898 5,522 1.127
1975 3,609 5,014 1.389
1976 4,487 6,170 1.375
1967-76 ave. excl. high & low 1.211
* % steer 700-899
steer 500-699
heifer 500-699
Yc 2807.543 + 0,633X
» .505
DYc s 1197.979 + 0.971X
R^ » .529
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TABLE 12
23 STATES FED CATTLE MARKETINGS VIA CATTLE ON FEED
AND BEEF STEER-CORN RATIO
April 1
Cattle on Feed*
^2
Jan.-March
Beef Steer-Com
April-June
Fed Cattle Marketings
(000) Ratio (000)
1967 4,808 18.1 5,472
1968 4,773 22,2 5,685
1969 5,048 23.0 5,863
1970 5,524 24.7 6,219
1971 5,522 21.4 6,278
1972 5,912 28.9 6,727
1973 6,232 28.6 6,283
1974 6,434 16.2 6,271
1975 4,291 12.5 5,028
1976 5,694 18.3 5,937
* % steer 700-899
steer over 900
heifer over 700
Yc = 2577,326 + 0.468x^ + 40.326X2
R^ = .878
DYc = 2810.896 + 0,391X, + 48.424X.
R = .871
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TABUE 13
23 STATES FED CATTLE MARKETINGS VIA CATTLE ON FEED
AND BEEF STEER-CORN RATIO
April 1
Cattle on Feed*
^2
Jan.-March
Beef Steer-Com
July-Sept.
Fed Cattle Marketings
(000) Ratio (000)
1967 4,640 18.1 5,217
1968 4,756 22.2 5,786
1969 5,235 23.0 6,067
1970 5,203 24.7 6,302
1971 5,155 21.4 6,594
1972 5,792 28.9 6,907
1973 5,903 28.6 5,958
1974 4,898 16.2 5,522
1975 3,609 12.5 5,01A
1976 4,487 18.3 6,170
* h steer 700-899
steer 500-699
heifer 500-699
Yc " 3798.465 + O.ISOX^ + 65.837X2
R = .535
DYc = Z642.852 + 0.376X, + 71.272X,
J. 4
_2
.609
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TABLE 14
23 STATES FED CATTLE MARKETINGS VIA CATTLE ON FEED
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
X
July 1
Cattle on Feed*
(000)
5,059
5,350
5,921
6,110
5,987
6,894
6,917
6,131
4,888
6,143
July-Sept.
Fed Cattle Marketings
(000)
5,217
5,786
6,067
6,302
6,594
6,907
5,958
5,522
5,014
6,170
1967-76 ave. excl. high & low
Yc = 2141.161 + 0.642X
R = .552
DYc = 1058.646 + 0.828X
R = .799
* % steer 700-899
steer over 900 .
heifer over 700
Ratio
Y/X
1.031
1.081
1.025
1.031
1.101
1.002
0.861
0.901
1.026
1.004
1.013
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TABLE 15
23 STATES FED (CAITLE MARKETINGS VIA CATTLE ON FEED
X Y
July 1 Oct.-Dec, Ratio
Cattle on Feed* Fed Cattle Marketings Y/X
(000) (000)
1967 3,042 5,128 1.686
1968 3,247 5,624 1.732
1969 4,019 5,981 1.488
1970 3,950 6,215 1.573
1971 4,061 6,178 1.521
1972 4,607 6,778 1.471
1973 4,867 6,478 1.331
1974 3,452 5,538 1,604
1975 3,203 4,940 1.542
1976 3,416 5,694 1.667
* % steer 700-899
steer 500-699
heifer 500-699
1967-76 ave, excl. high & low 1.569
Yc = 2575.486 + 0.866X
= .848
DYc - 1680.374 + l.llOX
= .926
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
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TABLE 16 r
23 STATES ,FED CATTLE MARKETING VIA CATTp: ON FEED
AND BEEF STEER-CORN RATIO
^1
July 1
Cattle on Feed*
(000)
5,059
5,350
„ 5,921
6,110
5,987
6,894
6,917
6,131
4,888
6,143
^2
April-June
Beef Steer-Com.
- • Ratio
18.8
21.7
25.3
24.4
22.5
28.8
25.2
15.7
u. 16.9
15.2
July-Sept.
Fed Cattle Marketings
(000)
5,217
5,786 :
6,067
• 6,307
6,594
. 6,907
• - 5,958
5,522
5,014
6,170
Yc = 2179. 924 r+ 0.463Xj^ + 47.619X2
R = .648
DYC = 1079.552 + 0.664x^ + 44.703X^
R == .898
* k steer 700-899
steer over 900
heifer over 700
28
TABLE 17
23 STATES FED CATTLE MARKETINGS VIA CATTLE ON FEED
•AND BEEF STEER-CORN RATIO
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
July 1
Cattle on Feed*
(000)
3,042
- 3,247
4,019
3,950
4,061
4,607
4,867
3,452
3,203
3,416
* % steer 700-899
steer 500-699
heifer 500-699
=^2
April-June
Beef Steer-Com
Ratio
18.8
21.7
25.3
24.4
22.5
28.8
25.2
15.7
16.9
15.2
Oct.-Dec,
Fed Cattle Marketings
(000)
5,128
5,624
5,981
6,215
6,178
6,778
• 6,478
5,538
4,940
5,694
Yc = 2610.116 + 0.686X^ + 30.210X2
R = .870
DYc = 1501.656 + 1.255X^ - 17,291X2
R^ = .930
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TABLE -18 -'
23 STATES FED CATTLE MARKETINGS VIA CATTLE ON FEED
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
X
Oct. 1
Cattle on Feed*
(000)
4,868
' 5,166
5,837
6,063
• 5,792
6,519
7,142-
5,813
4,958
5,623
* % steer 700-899
steer over 900
heifer over 700
- Oct.-Dec. • Ratio
' Fed Cattle Marketings - Y/X
__ __ .
5,128 1.053
5,624 '• 1.089
5,981 " • 1.025
6,215 1.025
^ - 6,178 ^ 1,067
6,778 1.040
6,478 0.907
• - 5,538 ' 0.953
- • - 4,940 • 0.996
5,694 " 1.013
1967-76-ave. excl. high & low 1.022
1973-76 ave. 0.967
Yc = 1627.936+ 0.732X
r .775.: ^ - •
DYc = 145.809 + 1.047X
= .890 ' -
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TABLE 19
23 STATES FED CATTLE MARKETINGS -VIA CATTLE ON FEED
X Y
Oct. 1 Jan-March ** Ratio
Cattle on Feed* Fed Cattle Marketings y/X
(000) (000)
1967 2,785 5,567 1.999
1968 3,319 5,949 1.792
196^ 3,612 6,148 1.702
1970 3,561 6,231 1.749
1971 3,992 6,443 1.614
1972 4,223 6,585 1.560
1973 3,864 5,999 1.553
1974
i
2,878 5,512 1.915
1975 . 3,743 6,350 1.697
1976 3,107 6,442 2.073
1967-76 ave. excl. high & low 1.754
Yc = 4085.279 + 0.581X
= .574
DYc = 3381.368 + 0.773X
= .972 . ,
0
* ^ Steer 700-899
steer 500-699
heifer 500-699
** Jan.-March of the following year.
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TABLE: 20:
. 23 STATES.FED CATTLE-MARKETINGS VIA. CATTLE ON FEED
AND BEEF STEER-^CORN RATIO-
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
Oct. 1
Cattle;on Feed*.
./ (000)
4,868
. 5,166
5,837
6,063
5,792
6,519
7,142
5,813
. 4,958
. 5,623
* % steer 700-899
steer over 900
heifer over 700
^2
'.July-Sept.
-Beef- Steer-Corn •
21.9 ^ 5,128
: 23.8 ' • 5,624
24.7 . 5,981
22.4 6,215.
26.0 6,178
•- ' 29.2 6,778
19.7 6,478
12.9 - 5,538
16.3 ' ^ 4,940
13.8 • 5,694
Yc =1113:464 4- 0.666x^ +44.058X2
R^ = .932
DYc =112.420+ 0.880X^ + 33.025X2
R^ .972
• Oct.-Dec.
Fed Cattle Marketings
32
TABLE 21
23 STATES FED CATTLE MARKETINGS VIA CATTLE ON'FEED
AND BEEF STEER-CORN RATIO
1967
1968
1969
1970
1971
1972
1973
197^
1975,
1976
' Oct. 1
Cattle on Feed*
(000)
. 2,785
3,319
3,612
3,561
3,992
4,223
3,864
2,878
3,743
3,107
^2
July-Sept,
Beef Steer-Corn
Ratio ••
(000)
21.9 5,567
23.8 5,949
24.7 6,148
22.4 6,231
26.0 6,443
29,2 6,585
19.7 - 5,999
12.9 5,512
.16,3 6,350
13.8 6,442
.Yc = 4055.722 + 0.653X^ - 10.633X2
= .589
Jan,-March **
Fed Cattle Marketings
DYc = 3380.555 + 0.78lXi - 1,164X-
L j. z
R = .973
* h steer 700-899
steer 500-699
heifer 500-699
** Ja,n.-March of the following year.
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Non-Fed. Steer and Heifer ^Marketings
Background .
In.this section we are concerned with formulating forecasts for steers and
heifers marketed as non-fed. As was noted in the previous section, ,non—fed
steers and heifers are those .animals raised.on high ,roughage rations and marketed
for slaughter without being fed a high concentrate ration.
Figure 1, the model diagram, indicates that non-fed steer and heifer,
marketings are quite small in relation to fed steer and'heifer marketings•
Even though this is true, it^should be remembered that this leaner non-fed
beef does make a significant contribution to the supply of ground beef which,
in turn, affects Choice steer,and heifer prices. In 1976 non-fed steer and
heifer slaughter made up approximately 14 percent of the total commercial beef
production. (4) The supply of non-fed steer and heifer beef has been very
volatile during the past 10 yea.rs. This is probably due to the many factors
x^ich influence this class,of beef slaughter, factors such as feed supplies,
feeding profits, level of cow slaughter, price of feeder cattle, and consumer
preference.
Steers and Heifers Marketed as Non-Fed ' ' • -.
Tables 22 and 23 will be used to explain how the model forecasts the number
of steers 'and heifers -marketed as'non-fed. You will first notice ' thait ' '
no ratios have been calculated. This is because no adequate supply base
exists from which to forecast non-fed steers and heifers. Forecasts, for fed
slaughter had supply bases to work from such as placements, or cattle on feed.
Due to the lack of a good supply base, price relationships will be relied upon
to make the forecasts.
The first variable used to help .explain.non-fed steer. and;'hfelf^r marketings
is the beef steer-corn ratio. This is the same type of ratio used to
helpiforecast fed marketings.' As can be seen in tables 22 and
23, the beef steer-corn ratio is lagged one or two quarters depending upon
whether you want a 3^6r 6month, forecast. It is assumed that,if feeding
returns are low, which is characterized by a low beef steer-corn ratio, the
demand for feeder cattle will be weak. The weak demand will cause lower
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feeder cattle prices which will encourage packers to slaughter more non-fed
steers and heifers. The opposite occurs if feeding returns are high. The
demand for feeders will be strong, the price of feeders will bo high, and
fewer non-fed steers and heifers will be slaughtered. We therefore assume a
negative relationship between the beef steer-corn ratio and non-fed steer and
heifer slaughter over the short run of 3 to 6 months. The Yc equation in table 22
indicates that steers and heifers marketed as non-fed decrease by 85.i568
head when the beef steer-corn ratio increases by one unit.
The second variable used to forecast non-fed steers and heifers is the
price per 100 lbs. of Choice 400-500 lb. feeder steer calves at Kansas City.
This variable is also lagged one to two quarters, depending upon whether you
want to make a 3 or 6 month forecast. We assume a negative relationship
between the feeder calf price and non-fed steers and heifers marketed. As the
price of feeder calves increases, the number of non-fed steers and heifers
slaughtered decreases. The Yc equation in table 22 indicates that the number
of non-fed steers and heifers marketed decreases 13.279 head for every one
unit increase in the beef steer-corn ratio.
Equations are available so that 3 to 6 month forecasts can be made for
2
every quarter of the year. The equations overall had surprisingly high R values
and appear to be good estimators of non-fed steer and heifer marketings. Since
no ratios were computed, no deleted regression equations (DYc) were calculated.
I should also note that the non-fed steers and heifers marketed are on a
commercial basis. Therefore no adjustment has to be made like the one for
fed steer and heifer marketings which converted them from 23 states to U.S, on
commercial.
Data Sources
All the data required to forecast non-fed steer and heifer marketings can
be found in USDA's Livestock and Meat Situation. It contains the Omaha beef
steer-com ratio and the Kansas City Choice 400-500 feeder steer price.
Historical non-fed steer and heifer marketings are also listed in the Livestock
and Meat Situation.
Non-fed steer and heifer marketings can also be calculated. Simply subtract
the estimated slaughter of fed cattle, cows, and bulls and stags from total com
mercial slaughter. The remaining residual should be non-fed steer and heifer
slaughter.
35
TABLE 11
COMMERCIAL STEERS AND HEIFERS MARKETED AS NON-f^ VIA
BEEF STEER-CORN RATIO' AND FEEDER CAlj PRICE" '
=^2 ^
July-Sept.* July-Sept.* Jan.-March
Beef Steer-Corn^ Feeder Calf Price Steers 6e Heifers Marketed
n.£ici.u
($/cwt,) V (000)
1967 18.6 29.68 1,158
1968 21.9 30.61 924
1969 23.8- 32.01 680
1970 24.7 35.79 468
1971 22.4' 39.80 572
1972 26.0 39.26 402
1973 29.2 48.04 146
1974 19.7 66.57 560
1975 12.9 35.65 1,611 •
1976 16.3 33.14 ' 1,377
Yc = 3152.427 - 85.568X^ - 13;279X2
R^ = ,973
* July-Sept, of the preceding year,
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TABLE 23
COMMERCIAL STEERS AND HEIFERS MARKETED AS NON-FED VIA
BEEF STEER-CORN RATIO AND FEEDER CALF PRICE
^2 ^
Oct.-Dec,* Oct.-Dec,* Jan-March
Beef Steer-Corn Feeder Calf Price Steers & Heifers Marketed
($/cwt.) (000)
1967 17.8 29.70 1,158
1968 22.4 29.40 924
1969 23.0 31.30 680
1970 23.6 35.53 468
1971 20.1 36.39 572
1972 28.3 41.15 402
1973 25.7 49.36 146
1974 16.8 56.16 560
1975 11.0 28.10 1,611
1976 17.6 36.08 1,377
Yc =2994.959 - 64,408X^ - 23.486X2
R^ = .851
* Oct,-Dec. of the preceding year.
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TABLE 24 ,
COM^plGlAL STEERS AND HEIFERS MARKETED AS NON-FED VIA
BEEF STEER-CORN RATIO .AND FEEDER CALF PRICE
K • Y ^1 2 J
Oct.-Dec. * Oct.-pec. * April-June
Beef Steer-Corn Feeder Calf Price Steers & Heifers Marketed
Ratio ($ycwt.). (000)
1967 17.8 29.70 1,189
1968 22.4,, 29.40 953
1969 23.0 31.30 . 596^
1970 23.6, 35.53 • _ 614
1971 20.1- 36.39 637
1972 28.3 . 41.15 409
1973 25.7 49.36 „ .86
1974 16.8 56.16 f . . 817,;
1975 11.0- . 28.10 - 1,658
1976 17.6 36.08 1,431 •
• Yc =.3035.997 - .74.339X^ - I7.n7x^
2
R = .853
* Oct.-Dec. of the preceding year.
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TABLE 25
COMMERCIAL STEERS AND HEIFERS MARKETED AS NON-FED VIA
BEEF STEER-CORN RATIO AND FEEDER CALF PRICE •
Jan.-March
Beef Steer Corn
Ratio
1967 18.1 -
1968 ' 22.2
1969 23.0
1970 24.7
1971 21,4
1972 28.9
1973 28.6
1974 16.-2^
1975 12.5
1976 18.3
^2 ..
Jan.-March
Feeder Calf Price
($/cwt.)
29.80
29.56
32.60
38.37
37.61
43.38
56.92
54.38
26.84
40.96
April-June-
Steers & Heifers Marketed
(000)
1,189
953
596
614
637 •
409
86
817
1,658
1,431
Yc = 2863.243 - 68,601X^ - 14.263X2
.847r2 =
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TABLE 26
COMMERCIAL STEERS AND HEIFERS MARKETED AS NON-FED VIA
BEEF STEER-CORN RATIO AND FEEDER CALF PRICE •
Jan.-March
Beef Steer-Cor^n
Ratio
1967 18.1
1968 22.2
1969 23.0
1970 24.7
1971 21.4
1972 28.9
1973 28.6
1974 16.2
1975 12.5
1976 lSi3
Jan.-March
Feeder Calf Price
($/cwt.)
29.80
•29.56
32.60
38.37
37.61
43.38 -
56.92
54.38
26.84
40.96'
July-Sept.
Steers fie Heifers Marketed
(000)
1,264
i,ii9"
803
629
666-
223
204
1,526
1,913
1,600
Yc =-3288.743 - 106.535X^ - O.39IX2
R » .923
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
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TABLE 27
COMMERCIAL STEERS AND HEIFERS MARKETED AS NON-FED VIA
BEEF STEER-CORN RATIO AND FEEDER CALF PRICE
X, X. Y
April-June
Beef Steer-Corn
Ratio
18.8
21.7
25.3
24.4
22.5
28.8
25.2
15.7
16.9
15.2
April-June
Feeder Calf Price
($/cwt.)
30.58
32.18
37.87
40.50
38.99
46.38
61.81
45.25
33,98
46.47
July-Sept.
Steers & Heifers Marketed
(000)
1,264
1,119
803
629
666
223
204
1,526
1,913
1,600
Yc = .4021.428 - 107.771X^ •- 17.271:^2
R^ = .922
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TABLE 28
COMMERCIAL STEERS AND-HEIFERS-MARKETED AS NON-FED "VIA .
BEEF STEER-CORN RATIO, AND FEEDER CALF .PRICE
X.
April-June
Beef Steer-pCorn
X.
AprilsJune
Feeder Calf Price
Oct.-Dec.
SteersHeifers Marketed
($/cwt.) (000)
1967 18.8 30.58 , 1,108
1968 21.7 32.18. 1,008
1969 25.3 37.87 776
1970 24.4 40.50 677
1971 22.5 38.99 592
1972 28.8 46.38,• 395
1973 25.2 61.81" 437
1974 15.7 45.25 1,695
1975 16,9 33.98 , 1,875
1976 15.2 46,47 1,572
yc. =3474.851, - 104.318x^ - 5.404X2
R = .862
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TABLE 29
CCfMMERCIAL STEERS AND HEIFERS MARKETED AS NON-FED VIA
BEEF STEER-CRON RATIO AND FEEDER CALF PRICE
Xi Y
July-Sept. July-Sept, Oct.-Dec.
Beef Steer-Corn Feeder Calf Price Steers & Heifers Marketed
Ratio
— ($/cwt.) (000)
1967 21.9 30.61 1,108
1968 23.8 32.01 1,008
1969 24.7 35.79 776
1970 22.4 39.80 677
1971 26.0 39.26 592
1972 29.2 48.04 395
1973 19.7 66.57 437
1974 12.9 35.65 1,695
1975 16.3 .33.14 1,875
1976 13.8 39.98 1,572
Yc - 3646.328 - 77.997X^ - 24.683X2
= .915
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^ ' Cpi^erclai Cow Slaughter
Backgrouhd • " • . r ' . • . • • .
. The contribution .of.commercial cow slaughter, to total commercial beef
production is surpassed' only by fed steers and heifers. ..Ccmercial cow. slaugh
ter constitutes the -largest portion.of the non-fed beef,.exceeding both non- .
fed steers and heifers and. bulls and, stags. In 19J6 commercial.cow slaughter,
accounted for approximately 25, percent of the commercial beef production,
non-fed steers and heifers 14 percent, and, bulls and stags 2.3 percent .(^)•
. Commercial cow.:slaughter is .closely related to the "cattle cycle".
During the accumuTation phase when total cattle numbers are increasing, cow .
slaughter-tends to be depressed. Cow herds are-being built up with fewer cows
being culled and sent tO;.market. The opposite is ;true'during the liquidation
phase when total.cattle numbers are being reduced. Cows are culled from-herds-
at an increased rate to'avoid .financial.losses caused by low calf, prices. .
This forced liquidationvOf cow .herds causes an increase in commercial'cow .
slaughter. Because of.this.close.relationship, the cattle cycle is an important
factor to consider when ".forecasting coimnercial cow slaughter.
Cattle Cycle
Cattle cycles have been observed since late in .the 19th century. The
cycles are characterized by a_ccuinulati9ri periods where cattle numbers increase,
and liquidation periods where cattle nu^ers decrease. Accumulation is stimulated
by favorable prices and price expectations, while liquidation is stimulated by
unfavorable prices and price expectations. Over-reaction to current and ex
pected prices accentuates the magnitude of the liquidation and expansion phases.
This cyclical movement is typical of the cattle industry.
Short term forecasting of total cattle numbers, and identification of
the accumulation or liquidation phase of the cycle is important for accurate
commercial cow slaughter forecasts. The system of ratios used to forecast
' ^ ... .cow slaughter is dependent upon knowing what phase of the cattle cycle we are
in, either accumulation or liquidation. t ,i.
, , . Tables 32 and 32A were designed; to help thermodel user forecast total
cattle numbers-and the cattle cycle phase. The .regression equation in.table 32
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can be used to forecast the U.S. January 1 inventory of cattle and calves.
There is a positive relationship between the January 1 inventory and the
average feeder calf price of 2 years prior. The 2 year lag used in the re
gression equation helps compensate for the time lag that exists between prices
and production in the beef industry. The time required for producers to respond
to higher or lower prices is fixed, due to the reproduction cycle which is
strictly physical, and cannot be altered just because economic conditions have
changed. The equation indicates that the January 1 inventory will increase
782,981 head for every dollar increase in the 2 year lagged feeder calf price.
Once an inventory estimate is obtained from the regression equation in
table 32, that forecast can be used to estimate the magnitude of accumulation
or Hquidation in the forecast period. For example; if the 1976 Choice Kansas
City feeder calf price of $41.56 is plugged into the regression equation, a
forecasted value of 121,017,000 head is obtained for the 1978 January 1 inven
tory of cattle and calves. The difference between the 1977 value in table 32A
and the forecasted 1978 value indicates a decrease during the'year of 1977 of
1,883,000 head. If the difference is divided by the 1977 January 1 inventory
we come up with a forecasted inventory change of -1.5 percent.
The inventory forecast is subject to varied amounts of error since the
equation does not account for all the variability in the historical inventory
data. There are several things you can do to check the validity of your fore
cast, First, it may be helpful to compare your results with historical figures.
Since 1928 accumulation has never exceeded 7,3 percent for any one year, and
liqudation has never been more than -7,4 percent, I would be suspicious of
any values in excess of these two numbers. Also since 1928 accumulation has
averaged 6,8 years in length with a range of 6 to 8 years. Liquidation has
averaged 3,25 years with a range of 2 to 4 years (5). These appear to be good
guidelines to follow. A table such as 32A is an easy way to keep updated as
to where the cattle industry is in the cattle cycle. A chart of January 1
inventory over time is also a good way to keep on top of the cattle '.industry s
position in the cattle cycle.
Commercial Cow Slaughter Via January 1 Beef Cow Inventory
The commercial cow slaughter forecasts -are made by using a system of ratios
which expresses cow slaughter as a fraction or percentage of January 1 beef
cows that have calved. As can be seen in tables 33 and 33A, the years have
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been divided into accumulation and liquidation, based upon the percent change
of total cattle and calves during the year. The percent accumulation or
liquidation is also listed on each table. This separation of years/is the
reason why it is necessary to forecast the cattle cycle phase for the appropriate
period to be forecasted. In the case of accumulation years, it is also beneficial
to forecast the percentage change.
Table 33 contains ratios which can be used to forecast yearly commercial
cow slau^iter during accumulation years. The simplest'method would be to use
the 1967-74 average ratio for all accumulation years, but with a little added
effort, the forecasting accuracy can be improved by using two ratios. The data
in table 33 shows that the cattle cycle moves from liquidation to accumulation
in a gradual manner. During the first few years, cowslaughter as a percent
of January^ 1 beef cows.^that have calved-remains-relatively high and the.percent
of accumulation is relatively low. As accumulation continues, the slaughter -
percentage or ratio decreases, ^d the percent of accumulation increases* This
seems to be a relatively consistent phenomenon for accimulation to ^start out
slowly and gradually ,gain momenti^., It, is for .this reason, that I .have divided,
the accumulation years, into .;two-.groups., One group where percent of. accumulation
is 0-2.5 percent,and the other,where it is over 2^5 percent. You can see that
the 0-2.5 percent average ratio is considerably larger than the ov.er 2.5 percent
average ratio. Therefore,, two alternatives exist for making.an.accumulation
year cow slaughter forecast; (1) you can multiply the January.1 beef cows that
have calved by the 1967-74 average ratio; (2) you can refine the 1967-74 average
ratio-by determining the percent of accumulation and multiply the appropriate
ratio by the January 1 figure. ' j
Table 33A contains the' average ratio to make yearly -forecasts' of commercial
cow slaughter during•liquidation years.' The ratios indicate that cow slaughter
as a percent o'f January 1 beef cows that have calved is larger" during liquidation
than during accumulation, and is more constant.' Since the ratios are relatively
constant, even though' percent'liquidation changes, I have'bnly bhe average ratio
for liquidation years." This aveiragd'ratio should be multipiled by the'January 1
figure to forecast tow slaughter during liquidatron years.
Since the forecasting model Is on a quarterly basis 'the yearly estimates
from tables 33 and 33A must be converted to quarterly '^ st'liiates. The same
method will' be used^to conveirt't^iese yearly estimates as was used "on the'6-month
46
estimates of fed cattle marketing derived from placements- • Table 30
contains quarterly seasonai indexes for cow slaughter. To convert the yearly
estimates to quarters, •divide the yearly estimates by 4 and multiply it by the
appropriate quarterly seasonal index,
TABLE 30
Cow Slaughter Quarterly Seasonal Indexes
Jan.-March April-June July-Sept. Oct.-Dec.
Index 94.1 89.1 102,8 114.0
Seasonally, more cows are slaughtered during the last half of the year
than the first. The least are slaughtered during the spring quarter when
pastures are at their best.
I have only included interpretation for the ratios which forecast yearly
commercial cow slaughter. I have also included tables and ratios which make
quarterly forecastsdirectly, without using seasonal indexes. These sets of
quarterly ratios are used in exactly the same manner as the yearly ratios.
X would advise making forecasts with both the yearly and quarterly ratios.
This way one can serve as a check upon the others It is left to the discretion
of the user to pick one of the two forecasts to use in the final prediction of
commercial beef production.
One problem arose when using the January 1 inventory of beef cows that
have calved to forecast commercial cow slaughter. Relying solely upon the
January 1 inventory figure makes it impossible to forecast the first quarter
cow slaughter 6 months in advance. For example, if on October 1 you want to
forecast Choice steer and heifer prices for the coming year's first quarter,
there is no way to forecast commercial cow slaughter for that quarter using
the January 1 inventory of beef cows that have calved. Table 37B provides a
method, perhaps less accurate than the .ratio method, by which the first quarter
cow slaughter can be forecasted 6 months in advance. The January-September
beef steer-corn ratio is used to forecast the coming year's commercial cow
slaughter. The regression equation indicates that for every one unit change
in the beef steer-corn ratio, commercial cow slaughter will change by 369,324
head in the opposite direction. Once the yearly cow slaughter forecast is
obtained, the January-March seasonal index in table 30 can be used to obtain
the first quarter estimate of commercial cow slaughter.
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The same problem is encountered when forecasting the first quarter bull
and stag slaughter 6months in advance:. As.in the oov, slaughter forecasting
procedure a January 1 inventory figure is used to forecast bull and stag slaugh
ter. To forecast the first quarter slaughter 6 months in advance assume that
bull and stag slaughter is. eqdal-to-10 percent of'the 6'month advance first
quarter cow slaughter estimate. ' ' >
Data Sources
All the data required to forecast commercial cow slaughter 4re available
in the USDA publication Livestock and.-.Meat Situation. The,January 1 inventory
cattle and calves, Janua^, 1 beef cows that have calved, Kansas City
feeder calf price, and federally inspected cow slaughter.are all published
in this situation report.
It is important to note that the federally inspected cow slaughter must
be converted to commercial slaughter. Table 31 shows federally inspected
cattle slaughter as a percentage of total commercial slaughter. All the commer
cial cow slaughter figures in this model were calculated by dividing the federally
inspected slaughter by the percentage for the appropriate year. For example:
1976 federally inspected cow slaughter was divided by 91i4l percent to convert .
it to commercial slaughter.
X! An'alternate and potentially^more precise estimate of. commercial cow
slaughter can be made by multiplying the percentage of cows in federally
inspected slaughter by the number of cattle slaughtered commercially.
Results are only slightly different; however, the procedure used is
simpler.
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TABLE 31
FEDERALLY INSPECTED CATTLE SLAUGHTER AS A PERCENTAGE
OF TOTAL COMMERCIAL SLAUGHTER
Federally Inspected
Cattle Slaughter
Total Conmercial
Cattle Slaughter
F.I. as
of Comm.
(000) (000)
1965 26,614 32,347 82.28
1966 27,319 33,727 81.00
1967 27,780 33,869 82.02
1968 29,592 35,026 84.49
1969 30,537 35,237 86.66
1970 30,793 35,025 87.92
1971 31,419 35,585 88.93
1972 32,267 35.779 90,18
1973 30,521 33,678 90.63
1974 33,319 36,812 90.51
1975 36,904 40,911 90.21
1976 38,991 42,654 91.41
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TABLE ' 32
JANUARY 1 TOTAL U.S. CATTLE AND CALVES VIA FEEDER CALF PRICE
Y X
Total U.S. Cattle Feeder Calf
and Calyesj -Jan. 1 ' Price'*
.(000) . $/cwt.
1965 109,000 2'8.46
1966 108,862 24.14
1967 ' 108,645 25.30
1968 109,152 30.31
1969 109,885 30.10
1970 112,303 31^26
1971 114,470 35.45
1972 117,916 38.76
1973 121,534 39.25
1974 127,670 46.79
1975 131,826 "60.36
1976 127,gVe" 40.85
Ye = 88476.742 + 782.981X
R^ = .868
* Kansas City feeder calf price lagged two years. Example: for 1965,
$28.46 is the average Choice feeder steer price for 1963.
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
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TABLE 32A
PERIODS OF EXPANSION AND CONTRACTION IN CATTLE NUMBERS
FOR ALL U.S. CATTLE AND CALVES
Total U.S.
Cattle and Calves,
January 1
(000)
109,000
108,862
108,645
109,152
109,885
112,303
114,470
117,916
121,534
127,670
131,826
127,976
122,900
121,017
Increase or
Decrease During
Year, No. head
(000)
Liquidation
-138
-217
Accumulation
507
733
2,418
2,167
3,446
3,618
6,136
4,156
Liquidation
-3,850
-5,076
-1,883 -
Increase or
Decrease During
Year, Percent
•0,1
•0.2
0.5
0.7
2,2
1.9
3.0
3.1
5.0
3,3
-2.9
-4.0
.1.5
1/ Model forecasts
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TABLE 33
COMMERCIAL COW SLAUGHTER VIA JANUARY -1 BEEF COW INVENTORY
(ACCUMULATION YEARS)
X
Jan. 1 Beef Cows
That Have Calved
~ (000)
1967 33,770
1968 34,570
1969 35,490
1970 36,689
1971 37,877
1972 38,807
1973 40,918
1974 43,008
Yearly Commercial
Cow Slaughter
r (000)
6,754
6,847
6,921
6,111
6,327
5,990
6,244
7,506
Ratio
Y/X '
0.200
0.198
0.195
0.167
0.167
0,154
0.153
0.175
1967-74 ave. 0.176
When % accum. is 0-r2.57o use the ave. ratio = 0,190
When % accum. is over 2.5% use the ave. ratio = 0.162
%
Acciim.
0.5
0.7
2.2
1.9
3.0
3.1
5.0
3.3
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TABLE 33A
COMMERCIAL COW SLAUGHTER VIA JANUARY I BEEF COW INVENTORY
X
Jan. 1 Beef Cows
That Have Calved
(LIQUIDATION YEARS)
Y
Yearly Conanerclal
Cow Slaughter
Ratio
Y/X
%
Liq.
(000) (000)
1965 33,400 8,077 0.242 -0,1
1966 33,500 7,556 0.226 -0.2
1975 45.472 11,552 0.254 -2.9
1976 43,743 10,615 0.243 -4.0
Ave. 0.241
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TABLE 34
COMMERCIAL COW SLAUGHTER VIA JANUARY 1 BEEF COW INVENTORY
(ACCUMULATION YEARS)
X
Jan, 1 Beef Cows
That Have Calved
(000)
1967 33,700
1968 34,570
1969 35,490
1970 36,689
1971 37,877
1972 38,807
1973 40,918
1974 43,008
•Jan,-Mar, Commercial ' Ratio
Cow Slaughter y/X
(000)
1,689 0.050
1,593 0,046
1,665 0.047
1,499 0.041
1,481 0.039
1,494 0.038
1,591 0.039
1,692 0.039
1967-74 ave. 0,042
When 7o accum is 0-2.5% use the ave. ratio = 0.046
When % accum. is over 2,5% use the ave ratio - 0.039
%
Accum.
0.5
0.7
2.2
1.9
3.0
3.1
5.0
3.3
54
TABLE 34A
COMMERCIAL COW SLAUGHTER VIA JANUARY 1 BEEF COW INVENTORY
(LIQUIDATION YEARS)
X
Jan. 1 Beef Cows
That Have Calved
(000)
1965 33,400
1966 33,500
1975 45,472
1976 43,743
Jan.-March Comm.
Cow Slaughter
(000)
1,663
1,956
2,220
2,748
Ave.
Ratio
Y/X
0.050
0.058
0.049
0.063
0.055
%
Liq.
-0.1
-0,2
-2.9
-4.0
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TABLE 35
COMMERCIAL COW SLAUGHTER VIA JANUARY 1 BEEF COW INVENTORY
(ACCUMULATION YEARS)
X
Jan. 1 Beef Cows
That Have Calved
(OpO)
1967 33,700
1968 34,570
1969 35,490
1970 36,689
1971 37,877
1972 38,-807
1973 40,918
1974 43,008
April-June Comm.
Cow Slaughter
(000). _
1,522
1,507
1,601
i
1,437
1,575
1,470
1,441
1,405
1967-74 ave,
Ratio
Y/X
0.045
0.044
0.045
0.039
0.042
0.038
0.035
0.033
0.040
When accum, is 0-2.57o use the ave. ratio = 0.043
When accum. is over 2.5% use the ave. ratio - 0.037
%•
Accum.
0.5
c
0.7
2.2
1.9
3.0
3.1
5.0
3.3
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TABLE 35A
COMMERCIAL COW SLAUGHTER VIA JANUARY 1 BEEF COW
(LIQUIDATION YEARS)
INVENTORY
X Y
Jan. 1 Beef Cows
That Have Calved
April-June Comm.
Cow Slaughter
Ratio
Y/X
%
Liq.
(000) (000)
1965 33,400 1,694 0.051 -0.1
1966 33,500 1,751 0.052 ' -0.2
1975 45,472 2,427 0.053 -2.9
1976 43,743 2,329
Ave.
0.053
0.052 -
-4.0
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TABLE 36
COMMERCIAL COW SLAUGHTER VIA JANUARY 1 BEEF COW INVENTORY
(ACCUMULATION YEARS)
X
Jan. 1 Beef Cows
That Have Calved
(000)
1967 33,770
1968 34,570
1969' 35,490
1970 36,689
1971 37,877
1972 38 807
1973 40,918
1974 43,008
July-Sept. Comm.
Cow Slaughter
(000) ~
1,701
1,829 .
1,827
1,54,6
1,611
1,486
1,516
1,915
1967-74 Ave,
Ratio
Y/X
0.050
0.053
0.051
0.042
0.043
0.038
0.037
0.045
0.045
When accum. is 0-2,5% use the ave. ratio = 0.049
When accum. is over 2.5% use the ave. ratio = 0.041
%
Accum.
0.5
0.7
2.2
1.9
3.0
3.1
5.0
3.3
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TABLE 36A
COMMERCIAL COW SLAUGHTER VIA JANUARY 1 BEEF COW INVENTORY
X
Jan. 1 Beef Cows
That Have Calved
(LIQUIDATION YEARS)
Y
July-Sept. Cuniui.
Cow Slaughter
Ratio
Y/X
%
Uq.
(000) (000)
1965 33,400 2,239 0.067 -0.1
1966 33,500 1,870 0.056 -0.2
1975 45,472 3,134 0.069 -2.9
1976 43,743 2,609 0.060 -4,0
Ave, 0.063
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TABLE 37
COMMERCIAL COW SLAUGHTER VIA JANUARY 1,BEEF COW,INVENTORY
(ACCUMULATION YEARS)^
X
Jan. I Beef Cows
That Have Calved
(000)- --
1967 33,770,.
1968 34,570^
1969 35,490
1970 36,689
1971 37,877
1972 38,807'-
1973 40,918
1974 43,008
Oct.-Dec, Comm.
. Cow Slaughter
'"V • • . * — • '.
1,843
1,917
1,829
1,639
1,675
1,528
1,691
2,521
1967-74 ave,
.Ratio
y/x
0.055.
0,055
0.052
0.044
0,044
0,039
0.041
0.059
0.049
When °U accum. is 0-2,5% use the ave ratio = 0.052
When ^ accum. is over 2.5% use the ave. ratio = 0.046
%
Accum.
0.5.
0.7
2.2
1.9
3.0
3.1
5.0
3.3
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TABLE 37A
COMMERCIAL COW SIAUGHTER VIA JANUARY I BEEF COW INVENTORY
(LIQUIDATION YEARS)
X
Jan. 1 Beef Cows
That Have Calved
(000)
1965 • 33,400
1966 33,500
1975 45,472''
197^ 43,743
Oct.-Dec, Comm.
Cow Slaughter
(000)
2,481
1,979
3,790
2,.929 '
Ave.
Ratio
Y/X
0.074
0.059
0.083"
0.067
0.071
Liq.
-0.1
-0.2
-2.9
-4.0
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TABLE 37B
COMMERCIAL COW SLAUGHTER VIA BEEF STEER-CORN RATIO
" 1 'I \ ^
: Jan.-Sept . * • . / i. j
Beef Steer-Corn Yearly Commercial
' •• ' Ratio ' ^ Cow ' Slaughter'
V . ; . . . , . . (000)
1967 20,-0 6,754
1968 19.6 ^ 6,847 '
1969 22.6 6,921
1970 24.3 ' • • -
1971 . 23.8 , , 6,327
1972 ' 23.3 ' - - - • 5/990
1973 29.0 ' . ' 6,244
1974 -24.5 •, ,7,506 .
1975 ' " 14.9 ' 'H;552" '
1976 15.2 10,615
Yc = 15508,408 - 369.324X
R^ = .676
' • i .
* January-September of the preceding year.
.... V •
i I
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Bull and Stag Slaughter
Background
Commercial bull and stag slaughter makes a relatively small contribution
to cpiranercial beef production. In 1976 it accounted for 2.3 percent of the
total commercial beef production. Bull and stag slaughter has the least amount
of influence on Choice steer and heifer prices of the supply variables con
sidered by the forecasting model. Even though the influence is small, it
should still be accounted for to assure the accurate forecast of commercial
beef production and in turn accurate forecast of Choice steer and heifer prices.
Commercial Bull and Stag Slaughter Via January 1 Bull Inventory
The forecasting model uses January 1 inventory figures to forecast bull
and stag slaughter. The<January 1 inventory of bulls 500 lbs. and over serves
as the supply base from which bull and stag slaughter for the upcoming year
can be forecasted. It basically serves the' same purpose as January 1 beef
cows that have calved did for cow slaughter.
The relationship between yearly bull and stag slaughter, and January 1'
bulls 500 lbs. and over can be seen in table 39. The ratios indicate that
bull and stag slaughter has been on a steady increase during the past 10 years.
Consumer preference has moved toward leaner beef during the past 10 years, and
demand for ground beef has also increased. This may partially explain the
steady increase in bull and stag slaughter, since the cuts of beef from these.
type of beef animals its very lean and well suited for making ground beef. The
ratios for 1975 and 1976, which are liquidation years, also show that the
liquidation phase of the cattle cycle has an increasing effect on bull and
stag slaughter.
The regression equations for commercial bull and stag slaughter are, as
a group, the best equations in the model. The Yc equation in table 39 accounts
for 98.7 percent of the variability in yearly bull and stag slaughter, I there
fore suggest the regression equation be used to forecast bull and stag slaughter,
if at all possible. The adjusted average ratio is also available, but the
equation will generally give a more accurate forecast.
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The yearly forecast for bull and stag slaughter must be converted to
a quarterly forecast to be used in the model. As before, this can be done
by using seasonal indexes. The indexes for bull and stag slaughter can be found
in table 38, To convert the yearly forecast to quarterly, divide the yearly
figure by 4 and multiply the quotient by the appropriate quarterly seasonal
index.
On a seasonal basis the largest slaughter of bulls and stags occurs during
the third quarter, while the least occurs during the first quarter.
TABLE 38
Bull and Stag Slaughter Quarterly Seasonal Indexes
Jan.-March April-June Julv-Sept. Oct.-Dec,
Index 85.4 99.5 113,0 102.1
Ratios and equations have also been made available which directly forecast
quarterly bull and stag slaughter; no seasonal index is needed. I recommend
that forecast be made for the same period with both the yearly and quarterly
methods. This way one can serve as a check on the other. The user should
then pick the forecast which he or she feels is the best estimate of commercial
bull and stag slaughter. This decision might be facilitated by comparing the
estimate with the historical ratios.
Data Sources
All the data necessary to use or update the commercial bull and stag
forecasting section of the model can be found in Livestock and Meat Situation.
For updating purposes commercial bull and stag slaughter figures can be found
in a regularly published table of Livestock and Meat Situation called "Beef
Supplies and Prices." January inventory figures are also published.
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TABLE 39
GOMMERCIAL BULL AND STAG SLAUGHTER VIA JANUARY 1 BULL INVENTORY
X
Jan. I'Bulls Yearly Ratio
-• 500 lbsOver Bull •& Stag Slaughter - ' - Y/X '
(000) (000)
1967 2,155 469 0.218
1968 . _.2,195 _ 543 - 0.247
1969 . 2,220„- '576 -i 0.259
1970 2,272 ^ ' 577 0,254
1971 2,327 633 0.272
1972' 2,376 645 0.271
j .-..T- • . . ... r. ... . •
1973 ,, , 2,466 676 ,, . 0.274
1974 • 2,645' • - ' 820 - 0.310
1975 ' - •' ^ 2;987 ' ' " 1,097' ' 0.367
1976 2,849 994 ^ ,0.349
1967-76 ave. excl, high & low 0.280
Yc = -i025l552 + O.766X
-o'. . •
.... . . R^ = .987
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TABLE-40
COMMERCIAL Bl^iL AND -STAG SLAUGHTER VIA JANUARY 1 .BULL INVENTORY
X Y
Jan. 1 Bulls Jan.-March. Ratio.
500 lbs., 6e Over • Bull & Stag Slaughter. Y/X
' (000) (000)
1967 , 2,155 105 0.049.
1968 2,195 . ; 102 ' • 0.046
1969 , 2,220 118 0.053
1970 2,272 127 0.056
1971- 2,327 135 0.058-
1972, 2,376 , 148 , • , 0.062
1973 2,466 156 0.063
1974 .. 2,645 165 0.062 .
1975 2,987 208 ^ ^ . 0.070
1976,, 2,849 236 0.081 •
1967-76 ave. excl. high & low 0.059
, Yc = -204.132 + 0.145X
= .907
66
TABLE 41
CCMMERCIAL BULL AND STAG SLAUGHTER VIA JANUARY 1 BULL INVENTORY
X.
Jan. 1 Bulls
500 lbs. & Over
Y
April-June'
Bull & Stag Slaughter
Ratio
Y/X
(000) (000)
1967 2,155 117 0.054
1968 2,195 136 • 0.062
1969 2,220 145 0.065
1970 2,272 147 0.065
1971 2,327 164 0.070
1972 2,376 166 0.071
1973- 2,466 165 0.067
1974 2,645 179 0.068
1975 2,987 273 0.091
1976 2,849 258 0.091
1967-76 ave. excl. high & low 0.065
Yc = -244.649 + 0.171X
= .933
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TABLE 42
COMMERICAL BULL AND STAG SLAUGHTER VIA JANUARY '1 BULL INVENTORY
X Y
Jan. 1 Bulls July-Sept. • Ratio
500, lbs. & Over Bull & Stag Slaughter's' y/X
(000) (000)
1967 2,155 132 ^ 0.061
1968 2,195 163 0.074
1969., 2,220 172 0.077
1970 2,272 163 0.072
1971 2,327 179 > 0.077
1972 . : 2,376 180 : , 0.076
1973 2,466 180 >- 0.073
1974 2,645 244 ^ ' 0.092
1975 ^ 2,987 312 0.104
1976 > 2,849 262 0.092
V1967-76 ave. excl, high & low 0.079
Yc = -261.802 + 0.188X
2
R = .949
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TABLE 43
COMMERCIAL BULL AND STAG SLAUGHTER VIA JANUARY 1 BULL INVENTORY
Jan,
500
X
, 1 Bulls
lbs• & Over
Y
Oct.-Dec. •
Bull & Stag Slaughter
Ratio
Y/X
(000) (000)
1967 2,155 116 0.054
1968 2,195 142 0.065
1969 2,220 141 0,064
1970 2,272 140 0.062
1971 2,311 155 0.067
1972 2,376 151 0.064
1973
•
2,466 175 0.071
1974 2,6^i5 232 0.088
1975 2,987 304 0.102
1976 2,849 238 0.084
1967-76 ave. excl. high & low 0.070
Yc = -313.899 + 0.201X
= .954
69
' ", . ' 'I'i . .. .1' • • . 1, ."'b aC , It. ' •
Commercial Average Dressing,.Weight '
' -• . " _1 V j i ' ; ; .J. '' ^
• , 1 - . , "
Background ,, , ^ • , . .'
- Commercial average dressing weight is the combined average -carcass weight
of all-fed .steers and heifers j nonrifed steers .and;heifers,, cows," and-bulls
and stags, . The conmiercial average;dressing weight is used to convert total
commercial slaughter to .co^ercial prpduction-of 'beef-on a carcass-basis. "
Average dressing weight hasrbeen.relatively stable during the^pastlO'
years. The average weight by year and quarter for the period 1967 to 1976 is
contained in ^tablev44,.^ Several .factors: influence commercial average dressing"
weight, the ,mos.t- significant .being the" slaughter, mix. As-the" percentage of
fed cattle that-make^ up-commercial slaughter increases, so does the-" averagV -
dressing weight.^ These cattle,,are fed ,to-heavier weights" and therefore yield •
carcasses which are heavier than the commercial average.'- Conversely,- when the
percent ,of non-fed cattle..is •increased,- the 'average, dressing weight will be •
reduced,, Thes^e animals will.;riprmally-contribute carcasses:which are below
the average dressing.weight. ..OS- : •: . . •
^ TAbLE 44:~"^ ' •
- . . -Conmiercial Average-DressingiWeight-^ -
,.
Jan.-March April-June July-Sept. Oct.-Dec. sAverage.^,
1967 596
- --j-'
. ,598,-- 520 . .584. 575-.i.
1968 596_ ; : ..-595 ; 583, ... - 587 . 590
1969 .593 593 v., , --588 . •605 . . 595 ,
1970 , -620
' • •'j--
.614 605 , •>615 „ • .'.614
1971. . • ,619, . . 612 . , .,602.,.. --,613 • ,v,6H • ^ -
1972 619 619 618 635 623
1973 624 621 625 638 626
1974 638 639 614 595 621
1975 600 ^ = 586 564 -568 '• '579'" ^ -
1976..- 595 ' - 604 ' - ' ^ 607 ^ ^ 602 " ' ' 602 ' ~ '
Average 610 608 593 . 604-- 604'—-" -
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The simplest method of forecasting conimercial average dressing weight
wouli be to use the average in table 44. The quarterly average could be used
as the forecast, or the expected value during the forecast period. Multiplying
forecasted commercial slaughter by the appropriate quarterly average would
give an estimate of commercial beef production.
Commercial Average Dressing Weight Via Cattle on Feed
As mentioned before there exists a positive relationship between fed cattle
and commercial-average dressing weight. As the percentage of fed cattle in
the slaughter mix increases so does the average dressing weight. This relation
ship is used in the model to forecast average dressing weight.
USDA*s 23 states cattle on feed estimates.are'Used in the regression
equations. These same figures are used in the cattle on feed method of fore- -
casting fed cattle marketings. It is assumed that steers and-heifers currently
on feed will be marketed sometime during the forecast period.• Table 45 shows
that the lighter weight cattle on feed October 1 are expected to be marketed
during the first quarter of the upcoming year. Table-46'shows that-the heavier
weigiits of cattle on feed January 1 are expected to be marketed during that
current quarter. Therefore, as the number of specified weights of cattle
on feed increase, the number of fed cattle marketings' should increase during
the forecast period, and the average dressing weight should also increase. •
The equation in table 45 indicates that for every one head increase of cattle
on feed October 1, the January-March average dressing weight increases by
0.02i lbs. Equations are available to make 3 to 6 month forecasts for each
quarter of the year.
Several of the commercial average dressing weight equations had relatively
,0
low R values. The lowest being 0.354. It is interesting to note that even •
though this equation accounts for only 35.4 percent of the data variation, it
stili better forecasts the historical aveiage dressing weight than the simple
quarterly averages. It therefore appears that the'regression equations are
better estimators of commercial average dressing weight than the 10 year quarterly
averages.
Data Sources
Data necessary to use or update the forecasting methods for commercial
average dressing weight are available in the USDA publications- Cattle on ^eed
and Livestock and Meat Situation.
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TABLE 45 r
COMMERCIAL- AVERAGE^DRESSING WEIGHT VIA CATTLE^ ONIFEED
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
•-i'V r.
X
Oct. 1 *
• 'Cattle on Feed **
(000)
2,632
-• t 2,785
3,319
3,612
3,561
3,992
4,223
3,864
2,878
3,743
\c'
Lu
'-.v.'C.
Jan.-Mar.
Ave. Dressing Wt,
^ "ab.)
596
596
593
620
c 619
619
624
638
600
595
Yc' = 538.957 + 0.021X
* % steer 700-899
steer 500-699
heifer 500-699
** Oct. 1 of the preceding year.
•R = .500
72
TABLE 46'
COMMERCIAL AVERAGE DRESSING WEIGHT VIA CATTLE ON FEED
X . Y
Jan. 1 Jan.*^March
Cattle on Feed * ^ Avg. Dressing Wt,
(000) (lbs.)
1967 . ' 5,000 596
1968 4,932 596
1969 5,454 593
1970 5,848 620
1971 . 5,636 . ; 619
1972 . 6,125 . 619
1973 6,435 . 624
1974 7,022 . 638
1975 5,393 600
1976 6,432 . 595
Yc = 512.169 + 0.017X
= ,= .514
* % Steer 700-899
steer over 900
hefier over 700
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TABLE 47
COM^RCIAL AVERAGE DRESSING WEIGHT VIA CATTLE ON FEED
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
X
Jail, 1
Ca^le on Feed *
(000)
3,864
4,073
4,613
4,758
4,626
4,999
" 5,437
4,446
3,216
4,534
April-June
- Ave. Dressing Wt.
(lbs.)
598
595
593
614
612
619
621
639
586
604
Yc = 535.146 + 0.016X
* % steer 700-899
steer 500-699
heifer 500-699
R = .403
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TABLE 48
COMMERCIAL AVERAGE DRESSING WEIGHT VIA CATTLE ON FEED
X
April 1
Cattle on Feed *
April-June
Ave. Dressing Wt,
(000) -(lbs.)
1967 4,808 598
1968 4,773 595
1969 5,048 593
1970 5,524 614
1971 5,522 612
1972 5,912 619
1973 6,232 621
1974 6,434 639
1975 4,291 586
1976 5,694 604
* % steer 700-899
steer over 900
heifer over 700
Yc « 489.826 + 0.022X
R =» .876
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TABLE .49,
COMMERCIAL AVERAGE DRESSING WEIGHT VIA, CATTLE. ON FEED
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
X
.. April 1
^ \C4ttle on Feed *
- (000)
4,640
4,756
5,235
5,203
5,155
. V
5,792
5,903
4,898
3,609
4,487
July-Sept,
Ave. pressing Wt,
- (lbs.)
520
583
588
605
602
618
625
614
564
607
453.064 + 0.028X
* % steer 700-899
steer 500-699
heifer 500-699
.R = .354
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TABLE 50
COMMERCIAL AVERAGE DRESSING WEIGHT VIA CATTLE ON FEED
X
July 1
Cattle on Feed *
July-Sept.
Ave. Dressing Wt,
(000) <lbs.)
1967 5,059 520
1968 5,350 583
1969 5,921 588
1970 6,110 605
1971 5,987 602
1972 6,894 618
1973 6,917 625
1974 6,131 614
1975 4,888 564
1976 6,143 607
* % steer 700-899
steer over 900
heifer over 700
Yc = 359.160 + 0.039X
R = .738
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TABLE 51'
COMMERCIAL. AVERAGE DRESSING WEIGHT VIA CATTLE- ON FEEDs
X Y
• July 1 • Oct.-Dec.
•Cattle on Feed ^ Ave. Dressing Wt.
^t (000) —, (lbs.)
1967 -c 3,042 584
1968 ' 3,247 - " 587
1969 . 4,019 ; - . 605
1970 . 3,950 f 1 615
1971 f-a 4,061 613
1972 C..A> 4,607 • 635
1973 :c. 4,867 638
1974 ^ 3,452 il; 595
1975 - ' 3,203 - ' . 568
1976 3,416 602
Yc 476.774 + 0.034X
* % steer 700-899
steer 500-699
heifer 500-699
R^ « .886
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TABLE 52
COMMERCIAL AVERAGE DRESSING WEIGHT VIA CATTLE ON FEED
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
X
• Oct. 1
Cattle on Feed *
(000)
4,868
5,166
5,837
6,063
5,792
6,519
7,142
5,813
4,958
5,623
Oct.-Dec.
Ave. Dressing Wt.
" (IbiO
584
587
605
615
613
635
638
595
568
602
Yc = 432.247 + 0.030X
* % steer 700-899
steer over 900
heifer over 700
. R = .887
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Beef Production and Consumption Forecast
Introduction
In previous sections, I have focused my efforts on establishing relation
ships which can be used to forecast the number of cattle slaughtered commercially,
Here, the slaughter forecast will be used to form a commercial beef production
estimate, both total production,and per capita-production. Beef consumption
will also be estimated on a per capita basis.
The production and consumption estimates for the forecast period will be
used to determine the percent change in beef supply from a.year earlier. The
percentage change in beefr. supply is an important factor to consider when • .
forecasting Choice steer and heifer prices. In Part III, I will deal more
with the relationship between beef supply and Choice st^er and heifer prices.
Commercial Beef Production
Forecasting commercial slaughter and average dressing weight is a pre
requisite to forecasting commercial beef production. Beef production is
the summation of all segments of canmercial slaughter multiplied by the
ccaimiercial average dressing weight. Thus, for any specified forecast period,
the estimate of fed steer and heifer slaughter, plus the estimates of non-fed
steer and heifer slaugher, plus the estimate of cow slaughter, plus the estimate
of bull and stag slaughter, Ximes the estimated commercial average dressing -
weight, equals the forecasted commercial beef production. The total production
forecast can be converted to a per capita basis by-dividing it by the most
current U.S. population estimate.
The .per. capita production figure can be. used to calculate the percent
change in beef supply from a year earlier. If production is used to estimate
the percent change in supply, the assumption must be made that imports of beef
are constant from year to year. With this assumption, we are saying that any
change in beef supply is due solely to domestic production. This assumption
introduces some error, since beef imports do change. The error introduced by
assuming constant imports should be relatively small because imports have been
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fairly constant as a percent of U.S« production the past 5 to 10 years; and
the quantity of beef imported is small relative to domestic beef production,
The present meat import law provides for a positive relationships between
the level of beef Imports and domestic production.
Beef Consumption t*
Beef consumption equals conmercial beef production plus imports. Tech
nically, beef consumption better represents beef supplies than does domestic
beef production. Consumption accounts for beef produced domestically and
imported beef, both of which contribute to the supply of beef available to
consumers•
Two things must be considered to forecast beef consumption: (1) conmercial
beef production, and (2) beef imports. Since commercial production has already
been estijnated, we only need to forecast beef imports to get the consumption
estimate. Table 53 shows beef imports as a percent of U.S. commercial beef
production for 1967-76, The 10 year average being 7.95 percent. The simplest
way to forecast imports is to use the average for imports as a percent of
commercial production. Once the forecast for commercial production has been
made, multiply it by the average of imports as a percent of production. The
product will be the estimated in^ort quantity. To get a total consumption
figure, add the forecasted production and import figures. A per capita
consumption estimate may be obtained by dividing total consumption by the
population. The per capita consumption can now be used to calculate the percent
change from a year ago.
Data Sources
All the forecasts for commercial beef production can be derived from the
relationships that have been presented. For any one forecast period,
slaughter estimates for fed steers and heifers, non-fed steers and heifers,
cows, bulls and stags, and average commercial dressing weight will be needed-
The U.S. population estimates needed to make per capita forecasts can be
found in the U.S. Government Printing Office publication Economic Indicators
or the USDA publication Agricultural Outlook.
U.S. commercial beef production and import data can be found in Agricultural
Outlook> Livestock and Meat Situation, and Livestock and Meat Statistics, all
USBA publications.
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TABI^: 53
U.'S. BEEF IMk)RTS AS A PERCENT OF U.S, BEEF PRODUCTION
U.S. Commercial
Beef Production*
, . U.S.__^ , ,
Beef Imports*
Imports as
% of Produc
(000) (000)
1967 . 19,991 1,328 , 6.64
1968 20,662 . : 1,518 7.35 '
'1969 • ^ • 20,960 • 1,640 ' 7.82
1970
. 1 i
21,472
C' » 1
1,816 ,8.46
1971 21,697 1,756 8.10
1972 22,218 1,996 8.98
1973 21,088 2 >022 9.56
1974 22,844 , ' 1,646 7.21-
1975 - 23,673' 1,782 7.52
1976 25,667 2,005. .7.81
-
I
1967-76 Ave.
• .... - -1-
7.95
' \ ' t '
* Carcass weight
" . I '
t. ' . / • J
j . I
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PART III
CATTLE PRICE FORECASTS
Introduction
Rarely will a day go by that a cattle feeder won't hear someone comment
about the demand for beef. Even though demand is mentioned often, it is hard
for a feeder to interpret and quantify how an increase or decrease in demand
will affect him. The cattle feeder needs to know how a change in the factors
that govern the demand for his commodity will affect the price he receives.
He needs to know both the direction and magnitude of the price change to make
optimum marketing decisions.
As mentioned before, quantifying the effect of demand is hard for the
pro,ducer. I have incorporated flexibilities into the model. A flexibility
indicates the percentage price response for every 1 percent change in quantity.
Their use should aid in translating the demand factor changes into price changes.
Figure 1, the model diagram, shows the* demand variables included in the
demand analysis. I have tried to depict their relative importance by the size
of the square.
Demand for Beef
Per Capita Disposable Income
Per capita disposable income is the income an individual has after taxes.
C
A positive relationship exists between per capita disposable^ income and the
quantity of beef demanded, and therefore price. The income flexibility used
in this model is 1.15. (6) This indicates that for every 1 percent change in
per capita disposable income, there will be a 1,15 percent change in Choice
steer and heifer prices in the same direction. This flexibility of 1.15 applies
to real per capita disposable income. Therefore, the income figure stated in
1972 dollars should be used to calculate the percent change in per capita dis
posable income from a year earlier.
A simple method is used to forecast the per capita disposable income for
the quarter being forecasted. Suppose that the last published per capita
disposable income (1972$) is for the second quarter 1977. First, find the
average change between quarters for the last three quarters. In our case you
would average the differences between the fourth quarter 1976 and first quarter
1977, and the first quarter 1977 and the second quarter 1977. To forecast one
quarter in advance, in this case the third quarter 1977, add the average quarterly
change to the second quarter 1977 figure, which is the last one available. To
. 83
forecast two quarters in idvance, In this case the fourth quarter 1977, multiply
the quarterly average change by ,2, a^, then add it to the second quarter 1977
value. This method as.sumes that the average trend of the .previous two quarters
will be maintained, . - , . .
The forecasted values of per capita disposable income .can be compared to
a year earlier to obtain the percent change,. The income flexibility can then
be applied to the forecasted percent change in per capita disposable income.
Population ''' * ' . -
Population is the most basic of the demand factors. Population is con
sidered to have a positive influence on the quantity of beef demanded; as popu
lation'increases so does the demand for beef. Furthermore, population is
assumed to have" a unit effect on demand. For every 1 percent change in the , ,
population there is a 1 percent change in the price of Choice steers and heifers
in the "same direction. ' •
Since the change in U.S. population has leveled off during the past few
years, a forecast can be made on the basis' of the historical data. Table 54
shows the annual change in the U.S. population since 1970., The rate of change
has been very constant since about 1971.
' TABLE 54
Annual Change in U.S. Population
Number of People " %chatige from
: Previous Year
(mil.)
1^70 - 204.9
207.1
' 208.8
1973' •
1974
1975
1976
Source: "Agricultural Outlook", USDA.
1.07
0.82
0.77
210.4 0.71
211.9 0.75
213.5 0.75
215.1 ^ 0.74
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Competing Products
Pork and poultry.are considered by this model as being beef's major competing
products. Normally the price effect of pork and poultry supplies on cattle is
quite small. Consumers will substitute more pork and poultry for beef if the
price differential becomes large. l have assumed that for evety 1 percent
change in the supply of pork and poultry-ehere. is a 0.20 percent change in :
Choice steer and heifer prices in the opposite direction. (6)
In order to use the cross flexibility of pork and poultry on Choice steer
and heifer prices, you must somehow forecast commercial pork and broiler production,
Satisfactory forecast for these can be found in Livestock and Meat Situation.
Normally forecasts for 2 to 3 quarters in advance can be found near the front
of the publication in a table entitled "Commercial Meat Production and Livestock
Prices." These forecast figures can be used to calculate the percent change
in pork and broiler production for the specific forecast period when compared
to a year earlier.
Supply of Beef
The quantity of beef supplied Influences the price of beef, which in turn
affects the quantity of beef demanded and supplied. We must also remember that
the quantity of beef demanded influences price. These simultaneous relationship
can I^e seen in figure 1at the forepart of this paper. The arrows actually
form a circle of causation where all the effects work in a continuous and
simultaneous manner.
Simultaneous relationships can be complicated and confusing. The most
Important thing to recognize at this point is the negative relationship between
the quantity of beef supplied and the price received for that beef. When the
quantity of beef supplied increases, holding all other factors constant, we
would expect the price of beef to decline. Research indicates that each 1percent
change in the per capita supply of beef will cause a change in the price of •
Choice steers and heifers of 1.16 percent in the opposite direction. (6)
This flexibility of -1.16 percent will be used later to help quantify the
price changing effect caused by the forecasted changes in beef production and
consumption*
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Other Price Factors
The factors included in this section are not used in the model to fore-
^ , •• • • I * f ' • '
cast Choice steer and heifer prices because of the difficulty encountered
when trying to forecast their affsct. Nevertheless, they should be recognized
as factors which influence -beef prices and affect what cattle producers
receive for their praduct. - =• • • .j .
Farm-Retail Price Spreads
The "marketing spread" is viewed as the sum of all cost (middlemen costs)
in assembling, processing, transporting, and'distributing products; including
the profits which middlemen derive for their services. (5) This spread, or
margin, between the farm value of beef and the retail price of beef has been
trending upward, The margin between the two prices rose 60 percent during the
period 1971 to 1976, (7) This upward'trend"in the marketing margin between
farm and retail beef prices appears to have been caused chiefly by increases
in marketing cost. •• -
Normally price spreads tend to widen as cattle prices fall, narrow
r < • 'as cattle prices rise. (8) This basically"occurs because: (1) a time lag exists
between changes in cattle prices and retail beef prices because supply changes
are felt first at the live market ..level,^ (2) retail beef-prices are .less; f-lexible
than live cattle prices; therefore, the margin change is more dependent upon'
changes in live cattle prices. .. - .i 'j
This relationship would be-useful~tc reinforce price forecasts' of Choice
steers and heifers if the margin could be forecast. Problems arise when attempting
to forecast marketing margins because ccsnpetition within the meat industry
plays an important role in determining margin levels. Actions brought about
by this competition are very unpredictable, causing marketing margins to be un
predictable, also; -This limits the usefulness of marketing margins as price
forecasting guidelines', ' ' - - '
Marketing margins are helpful in analyzing the cattle supply and
beef demand, situation. If-the farm-carcass spread is relatively
narrow, cattle supplies" are probably "current, and the tight supply is
forcing packers to bid up the price of cattle^ If the darcassr-retail margin
is relatively narrow, packers are probably enjoying strong retail demand,
which allows them to increase carcass prices.
Marketing margins can be found under"""Beef and Pork Prices and Price
Spreads" in Livestock ai^ Meat Situation. These figures should be helpful
in analyzing the current demand and supply situation for beef.
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Byproduct Allowance
Many people don't realize that approximately 8-10 percent of the value
of a live slaughter steer or heifer is in byproducts (see table 55). In
cluded are the value of the hide and offal. The carcass of a 1000 lb. steer
will average about 600 pounds. An additional 18 lbs. are included in the
edible offals - liver, heart, and tongue. The remaining 382 lbs. represents
byproducts , both edible and inedible. Most valuable of the byproducts are
tallow and hides. (9)
TABLE 55
Gross Farm Value* Byproduct
Allowance
Byproduct Allowance
(Percentage of Gross
Farm Value)
(cents/lb.) (cents/lb.) (percent)
1972 79.8 7.4 9.3
1973 100.0 10.1 10,1
1974 93.7 7.6 8.1
1975 99.9 7.0 7.0
1976 86.3 8.4 9.7
* Payment to farmers for quantity of Choice grade beef cattle equivalent
to 1 lb. of retail cuts.
Source: "Livestock and Meat Situation", USDA.
Normally a packer operates on a narrow margin of profit. The $30-
$50 value of the byproducts is an immportant source of revenue which
helps the packer cover costs and maintain some level of profit.
Any fluctuation In the amount received by the packer for the byproducts will
affect \diat he is capable of paying for live cattle. If the byproduct allow
ance decreases, the packer will try to maintain his profit margin by bidding
less for live cattle.
Byproduct allowance data can be found in Livestock and Meat Situation
with the price spreads. These values may be helpful in determining the current
status of prices offered by packers for Choice steer and heifer beef. I
might also note that the byproduct allowance is incorporated into the farm-
retail price spread via the net farm value.
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Cattle Price Worksheet
Earlier in this chapter flexibilities were used to help quantify the
demand .variables. The "Beef Price Worksheet" is an aid to help find the
combined net effect of the demand and price variables. To use the worksheet
you must:
1. Calculate the percent change in per capita beef supply, for the
forecast period, compared to a year ago. This can be done using
the relationships established in Part II.
2. Calculate the percent change in per capita disposable income,
for the forecast period, compared to a year ago (see the per
capita disposable income section. Part III).
3. Calculate the percent changes in per capita supplies of pork and
poultry, for the forecast period, compared to a year ago (see
competing products section, Part III).
4. Calculate the percent change in U.S. population, for the fore
cast period, compared to a year ago (see population section.
Part III)'.
5. And finally, calculate the Choice steer or heifer price, one
year prior to the forecast period.
These percentage changes can then be used in conjunction with the
flexibilities, to'calculate the percentage effect on price. The demand
worksheet on the next page should be helpful in determining the net effect
of the variables on price.
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CATTLE PRICE WORKSHEET
1. Per capita beef supply
% change from a year ago X -lae
2. Per capita disposable income (1972$)
X change from a year ago » X +1.15 =
3. Per capita pork and poultry supply
7o change from a year ago - X -0.20
4. Population
% change from a year ago = X +1.00
Net percentage effect on price =
5. Choice steer or heifer price
Price from a year ago
Net percentage effect
Forecast price
for
(Date)
% price effect
% price effect
% price effect
_% price effect
A.t
_ i. I
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APPENDIX A
I ' • -
. Forecasting Example
. ..j;. ^ - '
- "1
The following example forecasts the 1977, July-September, average Iowa
Choice steer price 3 months in advance. All the data" needed t^d make'this fore
cast could be obtained on, or before, July 1^ 1977.
Step 1: Forecast Fed ,Steer and-Heifer Marketings "
Since the placement and cattle on feed -forecasting methods are about * ' •
equal for, the. third quarter, either one should give satisfactory forecast,'
I have chosen the, three quarter- accumulated p'lacement method. Table 5' shows -
that the ratios are relatively constant, and the regression equations have"
relatively high R -values. The, following calculations-must be made-to fore*^
cast July-September U.S. fed..cattle marketings: - - '
a) Calculate October-June,23 states placements 1977-= 20,379
b) Use Yc equation or the 1973-76 average ratio to estimate July-
. December fed .cattle marketings (see table 5):' - . "
20,3^9.x 0.605 =;12,329. • , . ^ iT " .-LI. ^
c) Multiply estimate by 23 states to U.S. adjustment factor:
12,329 x 103% f= 12,699
d) Divide the U.S. July-Secember fed .cattle.marketings by 2, and^
multiply the quotient-by the JulyrSeptember fed"cattle marketing
seasonal index (see table 1): ^ . _v.\
.12,699 f 2 = 6,349 x .l00.87o = 6,400 r. . .
- * * V
e) 6,400 (thous, head) is the 1977 July-September forecast of U.S.
fed steer and..he.ifer marketings; .
Step 2; Forecast Non^Fed Steer and Heifer Marketings . x
Regression must be used to forecast non-fed steer and heifer marketings.
Table 27 shows the regression relationships which will be used to forecast the
1977 July-September steers and heifers marketed as,non-fed. The, following
calculations are necessary;
90
a) Calculate the April-June beef steer-corn ratio: 1977= 18.6
b) Calculate the April-June Choice Kansas City feeder calf price:
1977 = $44.46/cwt.
c) Use the Yc equation to estimate July-September non-fed steer and
heifer marketings (see table 27):
4021,428 - 107.771 (18.6) - 17.271 ($44.46) = Yc = 1,249
d) lj249 (thous. head) is the 1977 July-September forecast of U.S.
non-fed steer and heifer marketings.
Step. 3: Forecast Commercial Cow Slaughter
Ratios are used to forecast cow slaughter. The proper ratio to use is
dependent upon the forecast period and the cattle cycle. It is therefore
necessary to make an estimate concerning accumulation and liquidation of
cattle. Both xhe quarterly and yearly method of forecasting should be used
for comparison purposes. Tables 33A and 36A show the relationships used to
forecast July-September cow slaughter. The following calculations are
necessary:
a) Estimate the percent accumulation or liquidation for the year which
includes the forecast period: 1977 est. = -1.5 (liquidation) '
b) Find the January 1 estimate of beef cows that have "calved:
1977 = 41,364, .
c) Multiply the January 1 beef cows that have calved by the yearly
liquidation ratio to obtain a yearly forecast of cow slaughter
(see table 33A):
41,364 X 0.241 = 9,969.
d) Divide the yearly forecast by 4 and multiply the quotient by the
July-September cow slaughter seasonal index (see table 30):
9,969 -r 4 = 2,492 x 102.87o = 2,563
(thous* head) is the July-September forecast via the yearly
method,
e) Multiply the January 1 beef cows that have calved by the July-
September quarterly liquidation ratio (see table 36A);
41,364 X 0.063 = 2,602
^j(thous. head) is the July-September forecast via the
quarterly method.
f) Since 1977 is forecasted as a liquidation year, and cow slaughter is usually
high during liquidation, I have decided to use the larger quarterly
method forecast of 2,602.
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Step 4:- Forecast Commercial-Bull and Stag Slaughter
Either regression'or-ratios can bemused to-forecast bull'arid stag slaughter.
Tables 39 and 42 show the relationships used to'forecast July-September commercial
bull and- stag slaughter. The -following calculations are necessary to make a
forecast:
a) Find the January 1 estimate of bulls" 500 Ib's. aiid over: 1977 = 2,668.
b), Use. the yearly Yc equation to "forecast'yearly bull and stag slaU^ter
(see table 39): - - - • - !•' >
-1025.552 + 0.706 (2,668) = Yc = 858.' - ' '
c) Divide the yearly forecast by 4 and multiply the^ quotient by the
July-September-bull'and" stag slaughter seasonal'ind^ (see table 38).
858 -7 4 = 215 X 113.0% = 243
_2ti (thous, head) is the July-September forecast via the yearly
method.
d) Use the quarterly Yc equiation to forecast July-September bull and
stag slaughter (see table 42):
-261:802 + 0.188 (2,668) = Yc = 240
e) Since 1977 is forecast as a liquidation year, and liquidation has .
an increasing effect on bull and stag slaughter, I have decided
to use the larger yearly method forecast of 243. .
Step 5: Forecast Per Capita Beef Consumption
To forecast per capita consumption for July-September 1977, the per
capita production and commercial average dressing-weight must be estimated.
Imports of beef must also be estimated for the quarter. The following calcula
tions will be necessary to derive a per capita consumption estimate:
a) Calculate the July-September commercial average dressing weight
after-.calculating the appropriate'cattle on feed figure (see table 50):
1977 July 1 cattle on feed = 5,953 ' ' ^
359.160 + 0,039 (5,953) = 591 lbs.
b) Calculate commercial cattle slaughter for July-September by summing
forecast from steps 1-4:
Fed steers and heifers 6,400
Non-fed steers and, heifers 1,249
Cows 2,602
Bulls and stags 243
10,494 (thous. head)
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c) Multiply total slaughter by the average dressing weight to obtain
a forecast of commercial production, carcass basis:
10,494 X 591 = 6,201 mil. lbs.
d) Divide camnercial production by the population to obtain forecast
of per capita production;
6,201 -r 216.6 = 28.63 lbs,
e) Estimate per capita imports for July-September by multiplying the
per capita production by the average imports as a percentage of
production (see table 53):
28,63 t 7.95% = 2.28
f) Calculate per capita consumption by summing per capita-production
and imports:
28.63 + 2.28 = 30,91 lbs,
Cattle Price Worksheet
To develop a price forecast, the price worksheet should be
completed with the appropriate percentage changes from a year ago. For July-
Sept^ber 1977 the worksheet was completed with the following percentage
changes from July-September 1976:
a) Per capita beef supply
33.1 to 30,91 = -6.62%
b) Per capita disposable income (1972$)
4,142 to 4,248 = +2.56%
c) Per capita pork and poultry supply
5,323 to 5,490 = +3.10%
d) Population
+0.80%
The following page is the completed beef demand worksheet for July-
September 1977,
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CATTLE PRICE WORKSHEET
!• Per capita beef supply
%change from ayear ago = Is.lolx -1,16 - 7.L9 %price effect
2, Per capita disposable income (1972$)
%change from a year ago = X+1.15 ='AM %price effect
3. Per capita pork and poultry supply
%change from a year ago =3. 10 X-0.20 « price effect
4. Population
%change from a year ago = O.SO x-fl.OO =0. "80 %price effect
Net percentage effect on price =^/O. ?D
5. Choice steer or heifer price
Price from a year ago 3 g*(g T
Net percentage effect - /0> ^ 0
Forecast price ^
for i'f?7 INOJoS
(Date)
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APPENDIX B
Regression Analysis *
Included in Appendix B are statistics necessary to calculate a single
independent variable regression equation. (10) The majority of the forecasting
model's regression equations have only one independent variable (X).
It should also be noted that all the regression equations in this model,
both one and two independent variable equations, can be calculated with prograian-
able hand held calculators, Texas Instruments* SR-52, TI 58, and T1 59, can
handle the equations in this forecasting model.
The following statistics allow you to calculate and update single independent
variable regression equations by hand. The formulas can be worked with the
aid of a simple four function calculator. I will first list the information -
and formulas needed to estimate the regression equation. Secondly, I have
calculated the Yc equation for commercial average dressing weight in table 45
as an example.
Xi = The ith X value. In most cases 1 goes from 1 to 10 for the X
values, i.e.: 1967-76
Yi = The ith Y value. In most cases 1 goes from 1 to 10 for the Y
values, i.e.: 1967-76.
Z « Sunsnation sign. Means you are to sum all relevant XI or Yl values
or Xi Yi products for each year.
n = The number of data observations. Most of the time it will equal
10 for this model, i.e.: 1967-76,
X = The mean, or average of the X observation, i.e.: SXi/n
Y - The mean, or average of the Y observation, i.e.; 2Yi/n
Sxx =EX^ -
n
Sxy =EXiYl - gXi) gYi)
n
Regression equation:
Yc = a + bX where: b = Sxy/Sxx = slope
a ® Y - bX » intercept
Example: Calculate the regression equation for commercial average
dressing via cattle on feed (see table 45).
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The following statistics must be calculated to derive the regression
equation in table 45:
f X = 34,609/10 = 3,461
Y = 6,100/10 = 610
j 2
Sxx = 122,419,897 - (34,609) = 2,641,609
10
Sxy = 21,-165,715 - (34,609) (6,100V = 54,225
10
The slope (b) and intercept (a) can be "found using the calculated statistics:
b = Sxy/Sxx = 54,225/2,641,609 = 0.021
a = Y - bX = 610 - (0.021) (3,461) = 537".319
Therefore, the regression equation calculated by hand is:
- Yc =*537^319 + •0.021X' -
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APPENDIX C
' V
Seasonal Indexes ^
The method for determlng seasonal indexes is shown in table 56. Com
mercial bull and stag slaughter data are used to illustrate the seasonal
index computations. Table 56 utilizes the following steps: (1) Obtain the
total of the data for each quarter, and (2) COTiptite the overall quarterly
average total (1,758 in this case). Then compute the quarterly averages by
dividing each quarter's total by the number of years included in the data
(10 years in this case). To derive the quarterly seasonal indexes, divide each
of the totals by the overall quarterly average. Thus, for the first quarter,
the seasonal Index is 1500/1758 = 85.4. For the second quarter the seasonal
index is 1,750/1,758 = 99.5. For the third quarter, the index is 1,987/1,758 =
113.0, Finally for the fourth quarter, the index is 1,794/1,758 = 102.1. Note
that the average of the seasonal indexes is lOO.O. Because of rounding, the
seasonals might not always average 100.0. In this case, it is generally con
sidered desirable to adjust the indexes to average precisely 100.0
•Ji
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TABLE 56
Construction of Seasonal Index - Percentage Method (3)
Commercial Bull and Stag Slaughter (Thous. head)
Year
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
Totals
First
105
102
118
127
135
148
156
165
208.
236
1,500
Average for
Quarter 150.0
Quarterly
Seasonal 85.4
Data by Quarters
Second
117
136
145
147
164
- 166
- 165
179
273
258
1,750
175.0
99.5
Third
132
163
172
163
179
180.
180
244
'312
262
, 1.987
198.7"
113.6"
Fourth
166
142
141
140
155
151
175
232
304
238
1,794
179.4
102.1
Overall Quarterly
Averages by Year
118
136 •
144
144
158
161
169
205
• 274
249
1,758
Overall Quarterly X
175.8
Average of the
Seasonals
100.0
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APPENDIX D
Data Source Addresses
The data sources relevant to the forecasting model can be obtained at
the following addresses:
Cattle on Feed:
Livestock, Meat & Wool:
Livestock and Meat Situation:
Agricultural Outlook:
Bcomraiic Indicators:
Crop Reporting Board
Statistical Reporting Service
U.S. Department of Agriculture
Washington, D.C. 20250
Fee = none
Market News Livestock Division
Agricultural Marketing Service
U.S. Department of Agriculture
Washington, D.C. 20230
Fee = none
Econ<»nic Research Service
U.S. Department of Agriculture
Washington, D.C. 20250
Fee = none
Superintendent of Documents
Government Printing Office
Washington, D.C. 20402
Fee = $19.50 annually
Superintendent of Documents
Government Printing Office
Washington, D.C. 20402
Fee = $10.10 annually
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